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This is a publication of the National Cooperative Soil Survey, a joint effort of 
the United States Department of Agriculture and agencies of the States, usually 
the Agricultural Experiment Stations. In some surveys, other Federal and local 
agencies also contribute. The Soil Conservation Service has leadership for the 
Federal part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1972 to 
1977. Soil names and descriptions were approved in June 1977. Unless other- 
wise indicated, statements in the publication refer to conditions in the survey 
area in 1977. This survey was made cooperatively by the Soil Conservation 
Service and the Michigan Agricultural Experiment Station. It is part of the tech- 
nical assistance furnished to the Kalamazoo County Soil Conservation District. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps can cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 
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Foreword 


The Soil Survey of Kalamazoo County, Michigan, contains much informa- 
tion useful in any land-planning program. Of prime importance are the predic- 
tions of soil behavior for selected land uses. Also highlighted are limitations or 
hazards to land uses that are inherent in the soil, improvements needed to 
overcome these limitations, and the impact that selected land uses will have on 
the environment. 

This soil survey has been prepared for many different users. Farmers, for- 
esters, and agronomists can use it to determine the potential of the soil and the 
management practices required for food and fiber production. Planners, com- 
munity officials, engineers, developers, builders, and homebuyers can use it to 
plan land use, select sites for construction, develop soil resources, or identify 
any special practices that may be needed to insure proper performance. Con- 
servationists, teachers, students, and specialists in recreation, wildlife manage- 
ment, waste disposal, and pollution control can use the soil survey to help them 
understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be too unstable 
to be used as a foundation for buildings or roads. Very clayey or wet soils are 
poorly suited to septic tank absorption fields. A high water table makes a soil 
poorly suited to basements or underground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the 
location of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 

This soil survey can be useful in the conservation, development, and pro- 
ductive use of soil, water, and other resources. 


Arthur H. Cratty 
State Conservationist 
Soil Conservation Service 
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SOIL SURVEY OF KALAMAZOO COUNTY, MICHIGAN 


By Franklin R. Austin, Soil Conservation Service 


Fieldwork by Franklin R. Austin and Gary R. Konwinski, Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service, in 
cooperation with the Michigan Agricultural Experiment Station 


KALAMAZOO COUNTY is in the southwestern part of 
the lower Michigan peninsula, approximately halfway be- 
· tween Detroit and Chicago. The county is bisected by I- 
94 Freeway east to west and by U.S. 131 Expressway 
north to south. The city of Kalamazoo is the county seat. 
Kalamazoo and Portage are the main commercial, indus- 
trial, and educational centers of the county. The total 
area of the county is about 362,880 acres, or 567 square 
miles. 
The climate is favorable for most crops. About 50 
percent of the county is cultivated. The major crops are 
corn, soybeans, wheat, oats, and hay. 


General nature of the county 


On the pages that follow is general information on the 
climate of the county, the physiography, relief, and drain- 
age, the settlement, the natural resources, and the farm- 
ing. 


Climate 


Table 1 gives data on temperature and precipitation 
for the survey area, as recorded at Kalamazoo for the 
period 1947 to 1976. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

“In winter the average temperature is 27.0 degrees F, 
and the average daily minimum temperature is 19.6 de- 
grees. The lowest temperature on record, which oc- 
curred at Kalamazoo on February 10, 1885, is -25 de- 
grees. In summer the average temperature is 71.4 de- 
grees, and the average daily maximum temperature is 
83.3 degrees. The highest recorded temperature, which 
occurred on July 13, 1936, is 109 degrees. 

Growing degree days, shown in table 1, are equivalent 
to “heat units.” During the month, growing degree days 
accumulate bv the amount that the average temperature 


each day exceeds a base temperature (50 degrees P). 
The normal monthly accumulation is used to schedule 
single or successive plantings of a crop between the last 
freeze in spring and the first freeze in fall. 

Of the total annual precipitation, 20.04 inches, or 58 
percent, usually falls in April through September, which 
includes the growing season for most crops. In 2 years 
out of 10, the rainfall in April through September is less 
than 17.0 inches. The heaviest 24-hour rainfall during the 
period of record was 5.2 inches at Kalamazoo on May 
11 and 12, 1914. Thunderstorms occur on about 37 days 
each year, and most occur in June and July. 

Average seasonal snowfall is 71.4 inches. The great- 
est snow depth at any one time during the period of 
record was 42 inches. On the average, 70 days have at 
least 1 inch of snow on the ground, but the number of 
such days varies greatly from year to year. 

The average relative humidity in midafternoon is about 
62 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The percentage of possible 
sunshine is 64 in summer and 33 in winter. The prevail- 
ing wind is from the southwest. Average windspeed is 
highest, 11.7 miles per hour, in January. 

Climatic data in this section were specially prepared 
for the Soil Conservation Service by the Michigan De- 
partment of Agriculture, Michigan Weather Service, East 
Lansing, Michigan. 


Physiography, relief, and drainage 


The surface features of Kalamazoo County formed 
through the complex action of glaciers, resulting in the 
formation of four distinct features—moraines, till plains, 
outwash plains, and ponded areas (fig. 1). 

There are two main belts of moraines in the county. 
They are distinguished by hilly, uneven, knoblike hills and 
pothole depressions. One belt extends from the north 
county line in Cooper Township to the west county line 
in Texas Township. The other belt forms a ridae that 
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begins in Charlestown Township, continues south- 
westward and then becomes indistinct just north of the 
village of Scotts. The soils in these belts are underlain 
by sand and gravel. 

Till plains (fig. 2) are important as a dominant land- 
scape feature only in the southeastern part of the 
county. They are dominantly undulating. The soils are 
mostly medium textured. Some have restricted internal 
drainage. 

The ponded areas are concentrated mainly along the 
Kalamazoo River. Ponded areas also occur in Pavillon 
Township and in Alamo Township. 

The outwash plains are the dominant landscape fea- 
ture of the entire county. They are more level than any 
other part of the county. A variety of soils are associated 
with the outwash plains, but almost all have a high per- 
centage of sand and gravel in the underlying material. 

The elevation ranges from about 740 feet above sea 
level, where the river flows out of the county on the 
north, to about 1,040 feet above sea level in Oshtemo 
Township. 

The Kalamazoo River flows through the county. It 
enters from the east about 4 miles south of the northern 
boundary. It flows westerly to the city of Kalamazoo and 
then turns north leaving the county along the northern 
boundary just west of the center of the boundary. The 
northern part of the county is in the Kalamazoo River 
basin. Most of the southern one-third of the county is in 
the St. Joseph River basin. 

There are many scattered lakes throughout the county. 
The largest, Gull Lake, is in the northern part. There are 
no lakes in the till plain area in the southeastern part. 


Settlement 


Recorded history of Kalamazoo County began with 
explorations by the early French missionaries. These ex- 
plorers were searching for a land route from Fort St. 
Joseph to Detroit when they crossed the present area of 
Kalamazoo County in the late 1600’s. Their diaries tell of 
traveling through dense hardwood forests broken only by 
a few scattered grass meadows. The mention of these 
forest openings lends emphasis to the significance of the 
prairies in the history of Kalamazoo County. The villages 
of the Pottowattomie and Ottawa Indians were located 
on these prairies. The remains of at least two other 
distinct civilizations, however, record the presence of 
people who made their homes on these meadows before 
the Indians. 

The first settlers in the county arrived in Prairie Ronde 
Township in 1828. By 1830, the population was large 
enough for Kalamazoo County to be approved as a legal 
congressional county. The city of Kalamazoo was select- 
ed as the county seat. Immigrants moved in from Hol- 
land and Greece during the 1900’s. 

Kalamazoo County had a population of 201,550 in 
1970. It is served by four cities. Kalamazoo is the largest 
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in population. Portage is the largest in size. There are 
tive incorporated villages in the county. 


Natural resources 


Soil and water are the most important resources in the 
county. In most of the county there is an abundance of 
water. The underground formations of sand and gravel 
are important water-bearing sources for wells. 

North of the city of Kalamazoo in areas adjacent to 
the Kalamazoo River there is a large development for 
the removal of sand and gravel for building purposes. 
There has been some exploration for gas and oil, but no 
producing wells have yet been developed. 


Farming 


Originally the vegetation of Kalamazoo County, for the 
most part, was a heavy growth of hardwood forest. 
Mapie, elm, beech, hickory, and sycamore and some 
wainut and cherry were the main species. The prairie 
cover was a thick sod of tall bluestem and a few scat- 
tered burr oak. The prairie was cultivated. As the need 
for lumber increased, the forest land was cleared and 
plowed. The small part of the original forest that remains 
is confined to farm woodlots. 

Cash grain farming is now prevalent in the county. 
Hogs, beef, and dairy farming are also important. A limit- 
ed acreage is in commercial orchards, vineyards, and 
truck crops. 

The main crops are corn, soybeans, wheat, oats, and 
hay. Onions, tomatoes, potatoes, and celery are the 
main vegetable crops. Grapes is the principal fruit crop. 

According to the 1974 U.S. Department of Commerce, 
Census of Agriculture, (9) the average size farm is about 
158 acres. In 1920, the average size farm was 98.7 
acres. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots (6). 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
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with others in counties nearby and in places more dis- 
tant. Thus, through correlation, they classified and 
named the soils according to nationwide, uniform proce- 
dures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, roads, 
and other details that help in drawing boundaries accu- 
rately. The soil map at the back of this publication was 
prepared from aerial photographs. 

The areas shown on a soil map are called soil map 
units. Some map units are made up of one kind of soil, 
others are made up of two or more kinds of soil, and a 
few have little or no soil material at all. Map units are 
discussed in the sections “General soil map for broad 
land use planning” and “Soil maps for detailed plan- 
ning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for 
engineering tests. The soils are field tested, and interpre- 
tations of their behavior are modified as necessary 
during the course of the survey. New interpretations are 
added to meet local needs, mainly through field observa- 
tions of different kinds of soil in different uses under 
different levels of management. Also, data are assem- 
bled from other sources, such as test results, records, 
field experience, and information available from state 
and local specialists. For example, data on crop yields 
under defined practices are assembled from farm rec- 
ords and from field or plot experiments on the same 
kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it is 
readily available to different groups of users, among 
them farmers, managers of woodland, engineers, plan- 
ners, developers and builders, homebuyers, and those 
seeking recreation. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows, in color, map units that have a distinct pattern of 
soils and of relief and drainage. Each map unit is a 
unique natural landscape. Typically, a map unit consists 
of one or more major soils and some minor soils. It is 
named for the major soils. The soils making up one unit 
can occur in other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for gen- 
eral kinds of land use. Areas that are, for the most part, 


suited to certain kinds of farming or to other land uses 
can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other char- 
acteristics that affect their management. 


Map unit descriptions 


1. Schoolcraft 


Nearly level and undulating, well drained soils that have 
a loamy subsoil: formed in glacial outwash 


This map unit is on plains that were formerly prairies. 
The soils, therefore, have a darker colored surface layer 
than the soils in the surrounding areas. 

This unit makes up about 6 percent of the county. It is 
about 80 percent Schoolcraft and similar soils and about 
20 percent soils of minor content. 

Schoolcraft soils are nearly level and undulating. The 
surface layer typically is very dark gray loam about 12 
inches thick. The subsoil is dark yellowish brown and 
dark brown and is about 26 inches thick. The upper part 
is clay loam, and the lower part is sandy loam. The 
substratum to a depth of about 60 inches is dark yellow- 
ish brown and yellowish brown sand. 

Minor in this unit are the well drained Dowagiac soils, 
the somewhat poorly drained Sleeth soils, and the very 
poorly drained Sebewa soils. Dowagiac and Schoolcraft 
soils are in similar landscape positions. Sleeth soils 
occupy slightly lower landscape positions and depres- 
sional areas. Sebewa soils occupy lowland areas and 
depressions. 

Most of the unit is cultivated because of the high value 
of the soils for farming. Droughtiness is the main limita- 
tion. 

These soils are well suited to cultivated crops. They 
are suited to most building site development and are well 
suited to septic tank absorption fields. Shrink-swell po- 
tential and low strength are moderate limitations. Limita- 
tions are severe for shallow excavations. Banks cut in 
excavations tend to cave. 


2. Kalamazoo-Schoolcraft 


Nearly level to rolling, well drained soils that have a 
foamy or a loamy and sandy subsoil; formed in glacial 
outwash 


This map unit is on upland plains. It makes up about 
29 percent of the county. It is about 50 percent Kalama- 
zoo and similar soils, 20 percent Schoolcraft and similar 


soils, and 30 percent soils of minor extent. Kalamazoo 
and Schoolcraft soils occupy similar landscape positions. 

Kalamazoo soils are nearly level to rolling. The surface 
layer is dark grayish brown loam about 11 inches thick. 
The subsoil is dark yellowish brown and dark brown and 
is about 44 inches thick. The upper part is loam, the 
middle parts are clay loam and sandy loam, and the 
lower part is loamy coarse sand and gravelly loamy 
sand. The substratum to a depth of about 60 inches is 
dark yellowish brown gravelly sand. 

Schoolcraft soils are nearly level and undulating. The 
surface layer is very dark gray loam about 12 inches 
thick. The subsoil is dark yellowish brown and dark 
brown and is about 26 inches thick. The upper part is 
clay loam, and the lower part is sandy loam. The sub- 
stratum to a depth of about 60 inches is dark yellowish 
brown and yellowish brown sand. 

Minor in this unit are the well drained Dowagiac and 
Oshtemo soils, the somewhat poorly drained Sleeth 
soils, and the very poorly drained Sebewa, Adrian, and 
Houghton soils. Dowagiac, Kalamazoo, and Schoolcraft 
soils occupy similar landscape positions. Oshtemo soils 
occupy the more sandy ridges. Sleeth and Sebewa soils 
occupy wet depressions. Adrian and Houghton soils 
occupy depressions that are filled to varying depths with 
organic material. 

Most of the unit is cultivated because of the high value 
of the soils for farming. Some small areas are woodland. 
Droughtiness, erosion, and slopes are the main limita- 
tions in farming. 

These soils are well suited to cultivated crops. They 
are suited to most building site development and well 
suited to septic tank absorption fields. The shrink-swell 
potential and low strength are moderate limitations. Limi- 
tations are severe for shallow excavations. Banks cut in 
excavations tend to cave. 


3. Kalamazoo-Oshtemo 


Nearly level to rolling, well drained soils that have a 
loamy and sandy subsoil; formed in glacial outwash and 
morainic deposits 


This map unit makes up about 15 percent of the 
county. It is about 30 percent Kalamazoo and similar 
soils, about 30 percent Oshtemo and similar soils, and 
40 percent soils of minor extent. 

Kalamazoo and Oshtemo soils are nearly level to roll- 
ing. They occupy the same landscape positions. 

The surface layer of the Kalamazoo soils is dark gray- 
ish brown loam about 11 inches thick. The subsoil is 
dark yellowish brown and dark brown and is about 44 
inches thick. The upper part is loam, the middle parts are 
clay loam and sandy loam, and the lower part is loamy 
coarse sand and gravelly loamy sand. The substratum to 
a depth of about 60 inches is dark yellowish brown 
gravelly sand. 
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The surface layer of the Oshtemo soils is dark brown 
sandy loam about 9 inches thick. The subsurface layer is 
yellowish brown sandy loam about 10 inches thick. The 
subsoil is about 50 inches thick. The upper part is dark 
brown sandy loam, the middle part is dark yellowish 
brown loamy sand, and the lower part is yellowish brown 
sand with bands of dark brown loamy sand. 

Minor in this unit are the somewhat excessively 
drained Coloma soils, the well drained Spinks soils, the 
moderately well drained Bronson soils, the somewhat 
poorly drained Brady soils, and the very poorly drained 
Adrian, Gilford, and Houghton soils. Coloma soils are 
more sandy than those soils. They occupy narrow ridges. 
Spinks, Kalamazoo, and Oshtemo soils are in similar 
landscape positions, but the Spinks soils are more 
sandy. Bronson soils occupy slightly lower elevations. 
Brady and Gilford soils occupy low areas. Adrian and 
Houghton soils occupy depressions that are filled to 
varying depths with organic material. 

This map unit is used about equally for urban develop- 
ment and cultivated crops. Droughtiness, erosion, and 
moderate slopes are the main limitations in farming and 
most other uses. 

These soils are suited to farming. In most areas they 
are well suited to building site development, sanitary 
facilities, recreation, and woodland. In part of the unit 
limitations are moderate for dwellings, small commercial 
buildings, and local roads and streets. Limitations are 
severe for shallow excavations. Banks cut in excavations 
tend to cave. 


4. Oshtemo-Coloma-Kalamazoo 


Undulating to steep, well drained, or somewhat exces- 
sively drained soils that have a sandy subsoil or a loamy 
and sandy subsoil; formed in glacial outwash and sandy 
morainic deposits 


This unit occupies hilly areas, flat plains, and rolling 
uplands. It makes up about 18 percent of the county. It 
is about 30 percent Oshtemo and similar soils, about 20 
percent Coloma and similar soils, about 20 percent Kala- 
mazoo and similar soils, and about 30 percent soils of 
minor extent. 

Oshtemo soils are generally in the more hilly areas. 
Coloma soils are usually on hillsides and narrow ridges. 
Kalamazoo soils are generally on hilltops in the more 
level areas. Oshtemo and Kalamazoo soils are well 
draìned, and Coloma soils are somewhat excessively 
drained. 

Oshtemo soils are undulating to steep. The surface 
layer is dark brown sandy loam about 9 inches thick. The 
subsurface layer is yellowish brown sandy loam about 10 
inches thick. The subsoil is about 50 inches thick. The 
upper part is dark brown sandy loam, the middle part is 
dark brown loamy sand, and the lower part is yellowish 
brown sand with bands of dark brown loamy sand. 
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Coloma soils are undulating or rolling. The surface 
layer is dark brown loamy sand about 10 inches thick. 
The subsurface layer is light yellowish brown and yellow- 
ish brown sand about 32 inches thick. The next layer to 
a depth of about 66 inches is yellowish brown sand with 
bands of brown loamy sand. 

Kalamazoo soils are undulating or rolling. The surface 
layer is dark grayish brown loam about 11 inches thick. 
The subsoil is dark yellowish brown and dark brown and 
is about 44 inches thick. The upper part is loam, the 
middle parts are clay loam, and sandy loam, and the 
lower part is loamy coarse sand and gravelly loamy 
sand. The substratum to a depth of about 60 inches is 
dark yellowish brown gravelly sand. 

Minor in this unit are the moderately well drained Bron- 
son soils, the somewhat poorly drained Brady and Sleeth 
soils, and the very poorly drained Adrian, Gilford, 
Houghton, and Sebewa soils. The Bronson, Brady, Gil- 
ford, Sebewa, and Sleeth soils occupy depressions and 
low-lying areas around lakes and streams. Adrian and 
Houghton soils occupy depressions that are filled to 
varying depths with organic material. 

This map unit is mainly idle grassland and brush. 
Steep slopes, erosion, and droughtiness are the main 
limitations in farming and most other uses. 

Because of the steepness of the slopes, these soils 
range from suited to poorly suited to farming, recreation, 
and most building site development. They are well suited 
to woodland. Limitations are severe for shallow excava- 
tions. Banks cut in excavations tend to cave. 


5. Riddles-Sleeth 


Nearly level to rolling, well drained or somewhat poorly 
drained soils that have a loamy subsoil; formed in glacial 
til and outwash 


This unit (fig. 3) is on rolling uplands and nearly level 
plains. It makes up about 11 percent of the county. It is 
about 50 percent Riddles and similar soils, 25 percent 
Sleeth and similar soils, and 25 percent soils of minor 
extent. 

Sleeth soils are in lower landscape positions than the 
Riddles soils. They are in nearly level areas adjacent to 
drainageways. Riddles soils are on the higher, rolling 
uplands. 

Riddles soils are undulating or rolling. The surface 
layer is dark grayish brown loam about 11 inches thick. 
The subsurface layer is dark brown sandy loam about 4 
inches thick. The subsoil is dark yellowish brown and is 
about 35 inches thick. The upper part is clay loam, and 
the lower part is sandy clay loam. The substratum toa 
depth of about 80 inches is yellowish brown sandy loam. 

Sleeth soils are nearly level. The surface layer is dark 
yellowish brown loam about 10 inches thick. The mottled 
subsoil is about 30 inches thìck. The upper part is light 
brownish gray sandy clay loam and clay loam, and the 


lower part is grayish brown sandy loam. The substratum 
to a depth of about 60 inches is dark gray gravelly sand. 

Minor in this map unit are the very poorly drained 
Glendora, Sebewa, and Houghton soils. Sebewa soils 
occupy shallow depressions and areas along intermittent 
drainageways. Glendora soils occupy the alluvial areas 
along the perennial streams. Houghton soils occupy 
depressional areas that are filled with organic material. 

This map unit is used mainly for cultivated crops. 
Some small areas are woodland. Erosion in the rolling 
areas and wetness in the low areas are the main limita- 
tions in farming and most other uses. 

These soils are well suited to farming. They are suited 
or well suited to all other uses of the Riddles soils and 
suited or poorly suited to other uses of the Sleeth soils. 


6. Oshtemo-Kalamazoo-Glendora 


Nearly level and undulating, well drained or very poorly 
drained soils that have a sandy subsoil or a loamy and 
sandy subsoil; formed in glacial outwash and sandy allu- 
vium 

This unit is on nearly level plains and river terraces. It 
makes up about 7 percent of the county. It is about 30 
percent Oshtemo and similar soils, 20 percent Kalama- 
zoo and similar soils, 20 percent Glendora and similar 
soils, and about 30 percent soils of minor extent. Osh- 
temo and Kalamazoo soils occupy the same landscape 
positions. 

Oshtemo soils are nearly level or undulating. The sur- 
face layer is dark brown sandy loam about 9 inches 
thick. The subsurface layer is yellowish brown sandy 
loam about 10 inches thick. The subsoil is about 50 
inches thick. The upper part is dark brown sandy loam, 
the middle part is dark yellowish brown loamy sand, and 
the lower part is yellowish brown sand with dark brown 
bands of loamy sand. 

Kalamazoo soils are nearly level or undulating. The 
surface layer is dark grayish brown loam about 11 inches 
thick. The subsoil is dark yellowish brown and dark 
brown is about 44 inches thick. The upper part is loam, 
the middle parts are clay loam and sandy loam, and the 
lower part is loamy coarse sand and gravelly loamy 
sand. The substratum to a depth of about 60 inches is 
dark yellowish brown gravelly sand. 

Glendora soils are nearly level. They are on flood 
plains. Typically, the surface layer is black sandy loam 
about 10 inches thick. The underlying material to a depth 
of about 60 inches is alternate layers of multicolored 
sand with thin layers of black loamy sand and muck. 

Minor in the unit are the moderately well drained Bron- 
son soils, the somewhat poorly drained Brady soils, and 
the very poorly drained Adrian, Gilford, and Houghton 
soils. Brady, Bronson, and Gilford soils occupy lower 
lying areas in the uplands. Adrian and Houghton soils 
are on the flood plain along the Kalamazoo River. 


This map unit is urbanized along the roads. Most inte- 
rior areas are idle grassland and brush. A few are 
farmed. Droughtiness is the main limitation in farming the 
upland soils. Wetness and flooding are the main limita- 
tions in the low areas. 

In upland areas these soils are suited to cultivated 
crops, recreation, woodland, septic tank absorption 
fields, and most building site development. In the low 
areas they are well suited to wetland wildlife but are 
poorly suited to most other uses because of wetness 
and flooding. Limitations are severe for shallow excava- 
tions in the upland areas. Banks cut in excavations tend 
to cave. 


7. Coloma-Spinks-Oshtemo 


Nearly level to rolling, somewhat excessively drained or 
well drained soils that have a sandy subsoil or a loamy 
and sandy subsoil; formed in glacial outwash and sandy 
morainic deposits 


These areas are nearly level plains and rolling up- 
lands. This map unit occupies about 10 percent of the 
county. About 40 percent of the map unit is Coloma and 
similar soils, about 15 percent is Spinks and similar soils, 
about 15 percent is Oshtemo and similar soils, and 30 
percent is soils of minor extent. Coloma, Spinks, and 
Oshtemo soils are in similar landscape positions. 

The Coloma soils are dominantly nearly level or undu- 
lating. The surface layer is dark brown loamy sand about 
10 inches thick. The subsurface layer is light yellowish 
brown and yellowish brown sand about 32 inches thick. 
The next layer to a depth of about 66 inches is yellowish 
brown sand with bands of brown loamy sand. 

Spinks soils are dominantly in the more level areas. 
The surface layer is dark brown loamy sand about 10 
inches thick. The subsurface layer is dark yellowish 
brown and yellowish brown loamy sand about 18 inches 
thick. The next layer to a depth of about 86 inches is 
yellowish brown sand with bands of dark yellowish brown 
loamy sand. 

Oshtemo soils are undulating or rolling. The surface 
layer is dark brown sandy loam about 9 inches thick. The 
subsurface layer is yellowish brown sandy loam about 10 
inches thick. The subsoil is about 50 inches thick. The 
upper part is dark brown sandy loam, the middle part is 
dark yellowish brown loamy sand, and the lower part is 
yellowish brown sand with bands of dark brown loamy 
sand. 

Minor in this unit are the excessively drained Plainfield 
soils and the very poorly drained Adrian and Glendora 
soils. Plainfield, Coloma, Spinks, and Oshtemo soils 
occupy similar landscape positions. Glendora soils 
occupy flood plains along perennial streams. Adrian soils 
occupy depressions containing shallow deposits of or- 
ganic material. 
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This map unit is dominantly cropland. Some is idle 
grassland and brush. Droughtiness and low fertility are 
the major limitations in farming. 

These soils are suited or poorly suited to farming and 
recreation. They are suited to wildlife and woodland. 
They are well suited to septic tank absorption fields and 
to building site development in the more level areas and 
are suited in the rolling areas. Limitations are severe for 
shallow excavations. Banks cut in excavations tend to 
cave. 


8. Thetford-Gilford-Granby 


Nearly level, somewhat poorly drained to very poorly 
drained soils that have a sandy subsoil or a loamy and 
sandy subsoil; formed in glacial outwash 


This unit occupies nearly level plains and old glacial 
Stream valleys. |t occupies about 4 percent of the 
county. It is about 30 percent Thetford and similar soils, 
about 30 percent Gilford and similar soils, about 20 per- 
cent Granby and similar soils, and 20 percent soils of 
minor extent. 

Gilford and Granby soils occupy similar landscape po- 
sitions. Thetford soils occupy slightly higher landscape 
positions. Gilford soils are very poorly drained, Granby 
Soils are poorly drained, and Thetford soils are some- 
what poorly drained soils. 

Thetford soils are nearly level. The surface layer is 
dark brown loamy sand about 9 inches thick. The sub- 
surface layer is yellowish brown loamy sand and very 
pale brown sand about 12 inches thick. The next layer, 
about 34 inches thick, is pale brown sand with bands of 
strong brown loamy sand. The subsoil, to a depth of 
about 66 inches, is yellowish brown loamy sand. 

Gilford soils are nearly level. The surface layer is black 
sandy loam about 12 inches thick. The subsurface layer 
is dark gray sandy loam about 5 inches thick, The sub- 
soil is 25 inches thick. The upper part is multicolored 
sandy loam, the middle part is gray mottled sandy loam, 
and the lower part is yellowish brown mottled loamy 
sand. The substratum to a depth of about 60 inches is 
grayish brown mottled sand. 

Granby soils are nearly level. The surface layer is 
black loamy sand about 13 inches thick. The subsoil and 
underlying material, to a depth of about 60 inches, is 
multicolored sand. 

Minor in this unit are the well drained Oshtemo and 
Kalamazoo soils, the somewhat poorly drained Brady 
Soils, and the very poorly drained Adrian and Houghton 
soils. Oshtemo and Kalamazoo soils occupy the highest 
landscape positions. Brady and Thetford soils occupy 
similar landscape positions. Adrian and Houghton soils 
occupy depressions that are filled to varying depths with 
organic material. 

Most of this map unit is idle grassland or brush. Wet- 
ness is the main limitation in farming and most other 
uses. Ponding is common in the lower areas. 
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These soils are suited to farming if drainage is feasi- 
ble. They are poorly suited to woodland, recreation, 
septic tank absorption fields, and building site develop- 
ment. 


Broad land use considerations 


Deciding what land should be used for urban develop- 
ment is an important issue in Kalamazoo County. A con- 
siderable acreage is developed for urban uses in Com- 
stock, Galesburg, Kalamazoo, Portage, Richland, and 
Vicksburg and around all of the lakes. About 70,000 
acres of the county is urban or built-up land. The general 
soil map can help in planning the general outline for 
potential urban areas, but it cannot be used in selecting 
sites for specific urban structures. In general, the soils in 
the survey area have good potential for cultivated crops 
and also have good potential for urban development. 
Data on specific soils in this survey also can help in 
planning future land use patterns. 

Areas where the soils are severely limited for urban 
development are moderately extensive (fig. 4). Large 
parts of map unit 8 and the Sleeth and Glendora soils of 
map units 5 and 6 have a high water table, which se- 
verely limits urban development. The steeper parts of 
map unit 4 are severely limited because of the slope. 

Large areas of the county have soils that are less 
severely limited than the soils previously mentioned and 
can be developed for urban use at lower cost. These 
areas include map units 1, 2, 3, and 7 and the well 
drained, nearly level to rolling parts of map units 4, 5, 
and 6. 

Map units 1, 2, 3, and 5 have the best potential as 
farmland and should not be overlooked when broad land 
uses are considered. 

Map units 1, 2, 3, and 5, which make up about 61 
percent of the county, are well suited to farming. Domi- 
nant in these map units are the Kalamazoo, Oshtemo, 
Riddles, and Schoolcraft soils. Droughtiness and erosion 
are the major problems. 

Map unit 8 has good potential for wetland wildlife. It is 
also suitable for nature study areas. The hilly or steep 
parts of map unit 4 have potential as sites for parks and 
recreation areas. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and de- 
veloping soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 


each map unit, or soil, is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol 
that identifies the soil on the detailed soil maps. Each 
soil description includes general facts about the soil and 
a brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or 
soils for which the unit is named. Most of the delinea- 
tions shown on the detailed soil map are phases of soil 
series. 

Soils that have similar profiles make up a soil series. 
Except for allowable differences in texture of the surface 
layer or of the underlying substratum, all the soils of a 
series have major horizons that are similar in composi- 
tion, thickness, and arrangement in the profile. A soil 
series commonly is named for a town or geographic 
feature near the place where a soil of that series was 
first observed and mapped. The Schoolcraft series, for 
example, was named for the town of Schoolcraft in Kala- 
mazoo County. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a 507 
phase commonly indicates a feature that affects use or 
management. For example, Oshtemo sandy loam, 6 to 
12 percent slopes, is one of several phases within the 
Oshtemo series. 

Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes 
and undifferentiated groups. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area 
includes some of each of the two or more dominant 
soils, and the pattern and proportion are somewhat simi- 
lar in all areas. Spinks-Coloma loamy sands, 18 to 35 
percent slopes, is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because there is little value in separating 
them. The pattern and proportion of the soils are not 
uniform. An area shown on the map has at least one of 
the dominant (named) soils or may have all of them. 
Houghton and Sebewa soils, ponded, is an undifferenti- 
ated group in this survey area. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map 
unit. Some of these soils have properties that differ sub- 
stantially from those of the dominant soil or soils and 
thus could significantly affect use and management of 
the map unit. These soils are described in the descrip- 


tion of each map unit. Some of the more unusual or 
strongly contrasting soils that are included are identified 
by a special symbol on the soil map. 

Most mapped areas include places that have little or 
no soil material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineat- 
ed on the soil map and given descriptive names. Pits, 
gravel, is an example. Some of these areas are too 
small to be delineated and are identified by a special 
symbol on the soil map. 

The acreage and proportionate extent of each map 
unit are given in table 4, and additional information on 
properties, limitatïons, capabilities, and potentials for 
many soil uses is given for each kind of soil in other 
tables in this survey. (See “Summary of tables.”) Many 
of the terms used in describing soils are defined in the 
Glossary. 


Ad—Adrian muck. This nearly level, very poorly 
drained soil is in depressions and on lake plains. It is 
subject to frequent flooding. Areas are commonly irregu- 
lar in shape and range from 5 to 100 acres. 

Typically the upper 31 inches is black muck. The un- 
derlying material to a depth of about 60 inches is dark 
gray sand. 

Included with this soil in mapping are small areas of 
very poorly drained Edwards, Gilford, and Houghton soils 
and poorly drained Granby soils. These included soils 
make up 10 to 15 percent of the map unit. Edwards and 
Houghton soils are organic. They are in landscape posi- 
tions similar to those of the Adrian soil. Edwards soils 
are 16 to 50 inches of organic material over marl, and 
Houghton soils are more than 51 inches of organic mate- 
rial. Gilford and Granby are mineral soils in slightly higher 
areas. 

Permeability is moderately slow to moderately rapid. 
Surface runoff is very slow or ponded. The available 
water capacity is high. The seasonal high water table is 
within a depth of 1 foot from November to May. 

Many areas are cultivated. Some are idle. The poten- 
tial is fair for cultivated crops, hay, and pasture. It is poor 
for woodland, recreational uses, and building site devel- 
opment. 

This soil is suited to corn, soybeans, and some special 
crops. Wetness and soil blowing are the major problems. 
Ditch and tile drainage is needed. Windbreaks, cover 
crops, and controlled drainage help to control excessive 
soil blowing. 

The use of this soil for pasture or hay is also effective 
in controlling erosion. Wetness is the major limitation. 
Ditch drainage is needed. Livestock should be fenced 
away from the ditches to help control bank erosion. 
Proper stocking, pasture rotation, and deferred grazing 
help to keep the pasture and soil in good condition. 

This soil is poorly suited to trees. In a few areas it 
supports poor stands of native trees. Wetness and low 
strength are the major limitations. The equipment limita- 
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tion, windthrow, and seedling mortality are severe. Re- 
moving obstructions from natural drainageways improves 
drainage. 

This soil has severe problems for recreation because 
of the flooding. If drained, it is soft and dusty. It is well 
suited to development of wetland wildlife habitat. 

Building site development is not practical on this soil. 
The high water table, the flooding, and the instability of 
the soil are the most serious problems. 

The capability subclass is 4w. The Michigan soil man- 
agement group is M/4c. 


BdA—Brady sandy loam, 0 to 3 percent slopes. 
This nearly level and undulating, somewhat poorly 
drained soil is on lowlands and in depressions. Areas are 
commonly irregular in shape and range from 10 to 50 
acres. 

Typically the surface layer is very dark grayish brown 
sandy loam about 12 inches thick. The subsoil is about 
44 inches thick. The upper part is multicolored sandy 
loam, and the lower part is multicolored loamy sand. The 
substratum to a depth of about 60 inches is grayish 
brown sand. 

Included with this soil in mapping are small areas of 
moderately well drained Bronson soils. These included 
soils make up about 10 percent of the map unit. They 
are in slightly higher landscape positions than the Brady 
soil. 

Permeability is moderately rapid. Surface runoff is 
slow. The available water capacity is moderate. The sea- 
sonal high water table is 1 foot to 3 feet below the 
surface from November to May. 

Most areas are in pasture or are idle. The potential is 
fair for crops, hay, and pasture. It is good to fair for 
woodland, fair to poor for recreation, and poor for build- 
ing site development. 

This soil is suited to corn, soybeans, and small grain. 
Wetness and droughtiness are the main limitations. 
Ditches and tile drainage are needed. Returning crop 
residues to the soil or regularly adding other organic 
material improves fertility and maintains soil structure. 

This soil is well suited to pasture or hay. Ditch drain- 
age is needed. Livestock should be fenced away from 
the ditches to help control bank erosion. Proper stock- 
ing, pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the pas- 
ture and soil in good condition. 

This soil is poorly suited to building site development 
and sanitary facilities. The major problems are wetness, 
seepage, and frost action. Sanitary facilities should be 
connected to commercial sewers if available. Because 
the seasonal water table is high, buildings should be 
constructed without basements. Banks cut in excava- 
tions tend to cave. Shoring the banks partly overcomes 
this problem. 

The capability subclass is 3w. The Michigan soil man- 
agement group is 4b. 
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BrA—Bronson sandy loam, 0 to 3 percent slopes. 
This nearly level and undulating, moderately well drained 
soil is in flat areas and slight depressions. Areas are 
commonly irregular in shape and range from 10 to 80 
acres. 

Typically the surface layer is dark grayish brown sandy 
loam about 9 inches thick. The subsurface layer is yel- 
lowish brown loamy sand about 8 inches thick. The mot- 
tled subsoil is about 31 inches thick. The upper part is 
dark yellowish brown sandy loam, the next part is strong 
brown sandy loam, and the lower part is yellowish brown 
loamy sand. The substratum to a depth of about 66 
inches is yellowish brown and pale brown sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Brady soils and small 
areas of the well drained Oshtemo soils. These included 
soils make up about 10 to 15 percent of the map unit. 
Oshtemo soils are in slightly higher landscape positions 
than this Bronson soil. Brady soils are in slightly lower 
positions. 4 

Permeability is moderately rapid. Surface runoff is 
slow. The available water capacity is moderate. The sea- 
sonal high water table is 2 to 3 1/2 feet below the 
surface from November to May. 

Most of the acreage is cropland. The potential is fair 
for cropland, woodland, and recreation. It is fair or poor 
for building site development. 

This soil is suited to corn, soybeans, and small grain. 
Soil blowing and droughtiness are the major problems. 
Minimum tillage and winter cover crops help to prevent 
excessive soil loss. Returning crop residue to the soil or 
regularly adding other organic material improves fertility 
and helps to maintain soil structure. 

The use. of this soil for pasture or hay is effective in 
controlling erosion. Proper stocking, pasture rotation, de- 
ferred grazing, and restricted use during wet periods help 
to keep the pasture and soil in good condition. 

This soil is suited to some building site development 
but is poorly suited to sanitary facilities. The major prob- 
lems are wetness, frost action, and the instability of the 
soil when excavated. Sanitary facilities should be con- 
nected to commercial sewers and treatment facilities if 
available. Because the seasonal water table is high, foot 
drains are needed around foundations. Frost action is 
the major problem for roads and streets. Artificial drain- 
age is needed. Banks cut in excavations tend to cave. 
Shoring the banks partly overcomes this problem. 

The capability subclass is 3w. The Michigan soil man- 
agement group is 4a. 


CoB—Coloma loamy sand, 0 to 6 percent slopes. 
This nearly level and undulating, somewhat excessively 
drained soil is on uplands and small ridges. Areas are 
commonly irregular in shape and range from 10 to 120 
acres. 

Typically the surface layer is dark brown loamy sand 
about 10 inches thick. The subsurface layer is light yel- 


lowish brown and yellowish brown sand about 32 inches 
thick. The next layer to a depth of about 66 inches is 
yellowish brown sand with bands of brown loamy sand. 

Included with this soil in mapping are small areas of 
the well drained Oshtemo soils and the somewhat poorly 
drained Thetford soils. The Oshtemo soils make up 
about 5 to 10 percent of the map unit. They are in 
landscape positions similar to those of the Coloma soil, 
but they are less droughty. Thetford soils make up 2 to 5 
percent of the unit. They are in depressions. 

Permeability is rapid. Surface runoff is slow or medium. 
The available water capacity is low. 

Most of the acreage is cultivated. The potential is poor 
for crops, hay, and pasture. It is poor or fair for wood- 
land. The potential is fair for recreation and good for 
building site development. 

This soil is poorly suited to corn, soybeans, and small 
grain. Droughtiness and soil blowing are the major prob- 
lems. Minimum tillage and winter cover crops help to 
prevent excessive soil loss. Returning crop residue to 
the soil or regularly adding other organic material im- 
proves fertility and helps to maintain soil structure. 

This soil is poorly suited to hay and pasture. Droughti- 
ness is the major limitation. The use of this soil for hay 
or pasture is effective in controlling erosion. Proper 
stocking, pasture rotation, and timely deferment of graz- 
ing are essential to keep the pasture in good condition. 

This soil is suited to recreational uses. The major limi- 
tations are droughtiness and the sandy texture. Maintain- 
ing a plant cover is difficult in camp areas and picnic 
areas and on playgrounds and paths and trails. 

This soil is well suited to most building site develop- 
ment and to sanitary facilities. The major limitations are 
the rapid permeability and the instability of the the soil 
when excavated. Banks cut in excavations tend to cave. 
Shoring the banks reduces this problem. Contamination 
of ground water from septic tank absorption fields is a 
concern. 

The capability subclass is 4s. The Michigan soil man- 
agement group is 5a. 


CoC—Coloma loamy sand, 6 to 12 percent slopes. 
This rolling, somewhat excessively drained soil is on 
upland ridges and sides of knolls. Areas are commonly 
irregular in shape or long and narrow. They range from 
10 to 200 acres. 

Typically the surface layer is dark brown loamy sand 
about 7 inches thick. The subsurface layer is light yellow- 
ish brown and yellowish brown sand about 44 inches 
thick. The next layer to a depth of about 66 inches is 
yellowish brown sand with bands of dark yellowish brown 
loamy sand. 

Included with this soil in mapping are small areas of 
well drained Oshtemo and Spinks soils. These included 
soils make up l0 to I5 percent of the map unit. They are 
in landscape positions similar to those of the Coloma 
Soil. 
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Permeability is rapid. Surface runoff is medium. The 
available water capacity is low. 

Most areas are either idle or wooded. The potential is 
poor for crops, hay, pasture, and recreation. It is poor to 
fair for woodland and fair for building site development. 

This soil has severe problems for crops because of 
the slope, the erosion, and the droughtiness. 

This soil is poorly suited to hay and pasture. Droughti- 
ness is the major limitation. The use of this soil for hay 
or pasture is effective in controlling erosion. Proper 
stocking, pasture rotation, and timely deferment of graz- 
ing are essential to keep the pasture in good condition. 

This soil is suited to most recreation. The slope, the 
droughtiness, and the sandy texture are limitations for 
camp areas, picnic areas, and playgrounds. Maintaining 
a plant cover is difficult. Sand is exposed if the soil is 
leveled. Because of the sand, paths and trails are diffi- 
cult to maintain. 

This soil is fairly well suited to most building site devel- 
opment and to sanitary facilities. The major limitations 
are the slope, the rapid permeability, and the instability 
of the soil when excavated. Contamination of ground 
water from septic tank absorption fields is a concern. 
The included level areas should be used when available 
to minimize the hazard of hillside seepage from the drain 
field. Banks cut in excavations tend to cave. Shoring the 
banks partly overcomes this problem. 

The capability subclass is 6s. The Michigan soil man- 
agement group is 5a. 


CoD—Coloma loamy sand, 12 to 18 percent 
slopes. This hilly, somewhat excessively drained soil is 
on upland ridges and slopes. Areas are commonly irreg- 
ular in shape or long and narrow. They range from 10 to 
100 acres. 

Typically the surface layer is dark brown loamy sand 
about 6 inches thick. The subsurface layer is light yellow- 
ish brown and yellowish brown sand about 35 inches 
thick. The next layer to a depth of about 66 inches is 
yellowish brown sand with bands of dark yellowish brown 
loamy sand. 

Included with this soil in mapping are small areas of 
the well drained Oshtemo and Spinks soils. These in- 
cluded soils make up about 10 to 15 percent of the map 
unit. The Oshtemo soils are in less sloping areas than 
the Coloma soil. The Spinks soils are in landscape posi- 
tions similar to those of the Coloma soil. Oshtemo and 
Spinks soils are less droughty. 

Permeability is rapid. Surface runoff is medium. The 
available water capacity is low. 

Most areas are wooded or idle. The potential is poor 
for crops, hay, pasture, and recreation. It is fair or poor 
for woodland. It is poor for building site development. 

The soil has severe problems for crops, pasture, and 
hay because of the steep slope, the erosion, and the 
droughtiness. 


SOIL SURVEY 


This soil is poorly suited to building site development 
and sanitary facilities. The major limitation is the steep 
slope. Banks cut in excavations tend to cave. Shoring 
the banks partly overcomes this problem. 

The capability subclass is 7s. The Michigan soil man- 
agement group is 5a. 


DoA—Dowagiac loam, 0 to 3 percent slopes. This 
nearly level and undulating, well drained soil is in level 
areas and on low knolls. Areas are commonly irregular in 
shape and range from 10 to 200 acres. 

Typically the surface layer is very dark brown loam 
about 9 inches thick. The subsurface layer is dark gray- 
ish brown loam about 2 inches thick. The subsoil is 
about 39 inches thick. In sequence downwardŵis 5 
inches of dark brown loam, 13 inches of dark yellowish 
brown clay loam, 9 inches of dark yellowish brown sandy 
loam, and 12 inches of yellowish brown sand. The sub- 
stratum to a depth of about 60 inches is brown sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Sleeth soils. These includ- 
ed soils make up 3 to 5 percent of the map unit. They 
are in depressions and along intermittent drains. 

Permeability is moderate. Surface runoff is slow. The 
available water capacity is moderate. 

Most of the acreage is cultivated. The potential is 
good for crops, hay, pasture, recreation, and building site 
development. 

This soil is well suited to corn, soybeans, and small 
grain. Midsummer droughtiness is the major limitation. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility and helps to 
maintain soil structure. 

This soil is well suited to pasture or hay. Proper stock- 
ing, pasture rotation, and timely deferment of grazing 
help to keep the pasture and soil in good condition. 

This soil is suited to most building site development 
and to sanitary facilities. The major problems are the 
seepage and the instability of the soil when excavated. 
Banks cut in excavations tend to cave. Shoring the 
banks partly overcomes this problem. Frost action and 
low strength are moderate problems for local roads and 
streets. The use of suitable base material ìn the con- 
struction of local roads and streets can help to over- 
come the low strength. 

The capability subclass is 2s. The Michigan soil man- 
agement group is 3/5a. 


Ed—Edwards muck. This nearly level, very poorly 
drained soil is in depressions and old lakebeds. It is 
subject to frequent flooding. Areas commonly are irregu- 
lar in shape and range from 5 to 200 acres. 

Typically the upper 25 inches is black and very dark 
brown muck. The underlying material to a depth of about 
60 inches is light gray marl. 

Included with this soil in mapping are small areas of 
very poorly drained Houghton soils. These included soils 
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make up about 10 to 15 percent of the map unit. 
Houghton soils are 51 inches or more of organic materi- 
al. They are in landscape positions similar to those of 
the Edwards soil. 

Permeability is moderately slow to moderately rapid in 
the organic material. The available water capacity is 
high. Surface runoff is very slow or ponded. The season- 
al high water table is within a depth of 1/2 foot from 
September to June. 

Most of the acreage is cultivated. The potential is 
good for crops. It is fair for hay and pasture. It is poor for 
woodland, recreation, and building site development. 

This soil is suited to corn and soybeans. Wetness and 
soil blowing are the major problems. Ditch and tile drain- 
age is needed. Winter cover crops and controlled drain- 
age help to reduce soil loss. 

The use of this soil for pasture and hay is effective in 
controlling erosion. Wetness is the major limitation. Ditch 
and tile drainage is needed. Livestock should be fenced 
away from the ditches to help control bank erosion. 
Proper stocking, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods will help to 
keep the pasture and soil in good condition. 

Building site development and sanitary facilities are 
not practical on this soil. The major problems are flood- 
ing, wetness, low strength, and high frost action. In most 
places the unstable material is so thick that removing it 
and replacing it with fill material is not economical. 

The capability subclass is 4w. The Michigan soil man- 
agement group is M/mc. 


Gd—Gilford sandy loam. This nearly level, very 
poorly drained soil is in low flat areas. It is subject to 
frequent flooding. Areas are commonly irregular in shape 
and range from 10 to 100 acres. 

Typically the surface layer is black sandy loam about 
12 inches thick. The subsurface layer is dark gray sandy 
loam about 5 inches thick. The subsoil is about 25 
inches thick. The upper part is multicolored sandy loam, 
the next part is gray mottled sandy loam, and the lower 
part is yellowish brown mottled loamy sand. The substra- 
tum to a depth of about 60 inches is grayish brown 
mottled sand. In places the surface layer is organic ma- 
terial 1 to 4 inches thick. 

Included with this soil in mapping are small areas of 
the very poorly drained Adrian soils and the somewhat 
poorly drained Brady soils. These included soils make up 
5 to 10 percent of the map unit. Adrian soils are in 
depressions filled with organic material that is 16 to 50 
inches thick over sand. Brady soils are at slightly higher 
elevations. 

Permeability is moderately rapid. Surface runoff is very 
slow. The available water capacity is moderate. The sea- 
sonal high water table is within a depth of 1 foot from 
December to May. 
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Most areas are idle. The potential is fair for cultivated 
crops. It is good for hay and pasture. It is poor for 
woodland, recreation, and building site development. 

This soil is suited to corn, soybeans, and small grain. 
Wetness is the major limitation. Ditch and tile drainage is 
needed. Returning crop residue to the soil or regularly 
adding other organic material improves fertility and helps 
to maintain soil structure. 

This soil is well suited to hay and pasture. Wetness is 
the major limitation. Ditch and tile drainage is needed. 
Livestock should be fenced away from the ditches to 
help control bank erosion. Proper stocking, pasture rota- 
tion, deferred grazing, and restricted use during wet peri- 
ods help to keep the pasture and soil in good condition. 

This soil is poorly suited to building site development 
and sanitary facilities. The major problems are wetness, 
seepage, frost action, and frequent flooding in winter. 
Building sites should be located on some of the better 
drained included soils if possible. 

The capability subclass is 2w. The Michigan soil man- 
agement group is 4c. 


Gn—Glendora sandy loam. This nearly level, very 
poorly drained soil is on sandy lowlands along rivers and 
streams. It is subject to frequent flooding. Areas are 
commonly long and narrow and range from 10 to more 
than 100 acres. | 

Typically the surface layer is black sandy loam about 
10 inches thick. The underlying material to a depth of 60 
inches is alternate layers of multicolored sand with thin 
layers of black loamy sand and muck. 

Included with this soil in mapping are areas of Adrian, 
Houghton, and Sebewa soils. These included soils make 
up 10 to 15 percent of this map unit. The very poorly 
drained Adrian and Houghton soils are organic. They are 
in landscape positions similar to those of the Glendora 
soil. Adrian soils are 16 to 50 inches of muck over sand. 
Houghton soils are more than 51 inches of organic mate- 
rial. The poorly drained and very poorly drained Sebewa 
soils have more clay in the profile than the Glendora soil. 

Permeability is rapid. Surface runoff is very slow or 
ponded. The available water capacity is low. The sea- 
sonal high water table is within a depth of 1 foot for 
most of the year. 

Most areas are idle. The potential is poor for cropland, 
hayland, woodland, recreation, and building site develop- 
ment. It is fair for pasture. 

This soil is poorly suited to cultivated crops. Wetness 
and flooding are the major limitations. In most areas 
there is not sufficient fall in the land to make either ditch 
or tile drainage effective. 

This soil is suited to grassland pasture. Wetness and 
flooding are the major problems. Livestock should be 
fenced away from the ditches to help control bank ero- 
sion. Proper stocking, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and soil in good condition. 
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This soil is poorly suited to recreation because of the 
wetness and the flooding. lt is well suited to develop- 
ment of wetland wildlife habitat. 

This soil is poorly suited to building site development 
and sanitary facilities. Because of the wetness, the flood- 
ing, and the inadequate drainage outlets, this soil should 
not be considered in building site development. 

The capability subclass is 7w. The Michigan soil man- 
agement group is L-4c. 


Gy—Granby loamy sand. This nearly level, poorly 
drained soil is in depressional areas. It is subject to 
frequent flooding. Areas are commonly irregular in shape 
and range from 20 to 200 acres. 

Typically the surface layer is black loamy sand about 
13 inches thick. The subsoil and the underlying material 
to a depth of about 60 inches is multicolored sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Thetford soils. These. in- 
cluded soils make up about 5 to 15 percent of the unit. 
Thetford soils are at slightly higher elevations than this 
Granby soil. 

Permeability is rapid. Surface runoff is very slow. The 
available water capacity is low. The seasonal high water 
table is within a depth of 1 foot from November to June. 

Most areas are idle. The potential is fair for crops, hay, 
and pasture. It is poor for recreation, woodland, and 
building site development. 

The soil is suited to corn, soybeans, and small grain. 
Wetness and soil blowing are the major problems. Ditch 
and tile drainage is needed. If the soil is drained, 
droughtiness is an additional limitation. Stripcropping, 
minimum tillage, and winter cover crops help to prevent 
excessive soil loss. Returning crop residue to the soil or 
regularly adding other organic material improves fertility 
and helps to maintain soil structure. 

The use of this soil for pasture or hay is effective in 
controlling erosion. Wetness is the major limitation. Ditch 
and tile drainage is needed. Livestock should be fenced 
away from the ditches to help control bank erosion. 
Proper stocking, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and soil in good condition. 

This soil is poorly suited to trees. Wetness is a severe 
limitation. Removing obstructions from natural waterways 
improves drainage. 

This soil is generally not suited to building site devel- 
opment and sanitary facilities. The major problems are 
weiness, seepage, and short periods of flooding in 
spring. 

The capability subclass is 3w. The Michigan soil man- 
agement group is 5c. 


Hn—Houghton muck. This nearly level, very poorly 
drained soil is in depressions. It is subject to frequent 
flooding. Areas are commonly irregular in shape and 
range from 5 to 200 acres. 


SOIL SURVEY 


Typically the upper 10 inches is black muck. The un- 
derlying layers to a depth of about 60 inches are black 
and very dark brown muck. 

Included with this soil in mapping are small areas of 
the very poorly drained Adrian, Edwards, Sebewa, and 
Gilford soils. These included soils make up 12 to 20 
percent of the map unit. Adrian and Edwards soils are 
organic. They are in landscape positions similar to those 
of the Houghton soil. Adrian soils are 16 to 50 inches of 
muck over sand. Edwards soils are 16 to 50 inches of 
muck over marl. Gilford and Sebewa are mineral soils. 
Gilford soils are sandy. Sebewa soils have more clay in 
the subsoil than Gilford soils. All are at slightly higher 
elevations than the Houghton soil. 

Permeability is moderately slow to moderately rapid. 
Surface runoff is very slow or ponded. The available 
water capacity is high. The seasonal high water table is 
within a depth of 1 foot from September to June. 

Most areas are either cultivated or wooded. The po- 
tential is good for cultivated crops. It is fair for hay and 
pasture and poor for recreation, woodland, and building 
site development. 

This soil is suited to corn, soybeans, and small grain. 
Wetness and soil blowing are the major problems. Ditch 
and tile drainage is needed. Windbreaks, cover crops, 
and controlled drainage help to prevent excessive soil 
loss. 

The use of this land for hay or pasture is effective in 
controlling erosion. Wetness is the major limitation. Ditch 
and tile drainage is needed. Livestock should be fenced 
away from the ditches to help contro! bank erosion. 
Proper stocking, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and soil in good condition. 

This soil is poorly suited to recreational facilities. It is 
wet, it frequently is flooded, and it contains an excessive 
amount of humus, which make development of recre- 
ational facilities impractical. It is well suited to develop- 
ment of wetland wildlife habitat. 

This soil is poorly suited to building site development 
and sanitary facilities because of wetness, flooding, high 
frost action, and low strength. 

The capability subclass is 3w. The Michigan soil man- 
agement group is Mc. 


Hs—Houghton and Sebewa soils, ponded. These 
nearly level, very poorly drained soils are in flat de- 
Pressed areas. They are subject to frequent flooding. 
Areas are commonly irregular in shape and range from 5 
to 150 acres. Some are entirely Houghton soils. Some 
are entirely Sebewa soils. Others consist of both soils. 

Typically the surface layer of the Houghton soil is 
black muck about 10 inches thick. The underlying layers 
to a depth of about 60 inches are black and very dark 
brown muck. 

Typically the surface layer of the Sebewa soil is black 
loam about 11 inches thick. The mottled subsoil is very 
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dark gray and gray clay loam about 12 inches thick. The 
substratum to a depth of about 60 inches is gray and 
grayish brown loamy sand. 

Included with these soils in mapping are areas of the 
very poorly drained Adrian, Edwards, Glendora, and Gil- 
ford soils and the poorly drained Granby soils. All of 
these included soils are in landscape positions similar to 
those of the Houghton and Sebewa soils. Adrian soils 
are 16 to 50 inches of muck over sand. Edwards soils 
are 16 to 50 inches of muck over marl. Gilford, Glen- 
dora, and Granby soils are more sandy than Sebewa 
soils. Glendora soils are on flood plains along perennial 
streams. 

Most areas support water tolerant plants and trees. 
The major problems are the water table at or near the 
surface and the long periods of flooding. Most areas are 
used as wetland wildlife habitat. 

The capability subclass is 8w. The Michigan soil man- 
agement group is Mc-3/5c. 


KaA—Kalamazoo loam, 0 to 2 percent slopes. This 
nearly level, well drained soil occurs as flat areas that 
are commonly irregular in shape and range from 20 to 
300 acres. 

Typically the surface layer is dark grayish brown loam 
about 11 inches thick. The subsoil is dark yellowish 
brown and dark brown and is about 44 inches thick. The 
upper part is loam and clay loam, the next part is sandy 
loam, and the lower part is loamy coarse sand and 
gravelly loamy sand. The substratum to a depth of about 
60 inches is dark yellowish brown gravelly sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Sleeth soils. Sleeth soils 
make up 3 to 5 percent of the map unit. They are in 
depressions and along intermittent drainageways. 

Permeability is moderate. Surface runoff is slow. The 
available water capacity is moderate. 

Most of the acreage is cultivated. The potential is 
good for cropland, hayland, pastureland, woodland, rec- 
reation, and building site development. 

This soil is well suited to corn, soybeans, and small 
grain. Midsummer droughtiness is the major limitation. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility and helps to 
maintain soil structure. 

This soil is well suited to hay and pasture. Proper 
stocking, pasture rotation, and timely deferment of graz- 
ing help to keep the pasture and soil in good condition. 

This soil is suited to most building site development 
and to sanitary facilities_(fig. 4). Banks cut in shallow 
excavations tend to cave. Shoring the banks partly over- 
comes this problem. 

The capability subclass is 2s. The Michigan soil man- 
agement group is 3/5a. 


KaB—Kalamazoo loam, 2 to 6 percent slopes. This 
undulating, well drained soil is on uplands. Areas are 
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commonly irregular in shape and range from 10 to 300 
acres. 

Typically the surface layer is dark grayish brown loam 
about 9 inches thick. The subsoil is dark yellowish brown 
and dark brown and is about 44 inches thick. The upper 
part is loam and clay loam, the next part is sandy loam, 
and the lower part is loamy coarse sand. The substratum 
to a depth of about 64 inches is dark yellowish brown 
gravelly sand. 

ncluded with this soil in mapping are small areas of 

(we somewhat poorly drained Sleeth soils. These includ- 
Jed soils make up to 10 percent of the map unit. They are 
“in depressions and along intermittent drainageways. 

^^" Permeability is moderate. Surface runoff is medium. 
The available water capacity is moderate. 

Most of the acreage is cultivated. The potential is 
good for cropland, hayland, pastureland, woodland, rec- 
reation, and building site development. 

This soil is well suited to corn, soybeans, and small 
grain. Midsummer droughtiness and erosion are the 
major problems. Minimum tillage and winter cover crops 
help to control soil loss. Returning crop residue to the 
soil or regularly adding other organic material improves 
fertility and helps to maintain soil structure. 

This soil is well suited to hay and pasture. Proper 
stocking, pasture rotation, and timely deferment of graz- 
ing help to keep the pasture and soil in good condition. 

This soil is suited to most building site development 
and to sanitary facilities. The major problem is the caving 
in of banks cut in excavations. Shoring the walls partly 
overcomes this problem. 

The capability subclass is 2e. The Michigan soil man- 
agement group is 3/5a. 


KaC—Kalamazoo loam, 6 to 12 percent slopes. 
This rolling, well drained soil is on uplands. Areas are 
commonly irregular in shape and range from 10 to 180 
acres. 

Typically the surface layer is dark grayish brown loam 
about 9 inches thick. The subsoil is dark yellowish brown 
and dark brown and is about 44 inches thick. The upper 
part is loam, the next part is clay loam, and the lower 
part is loamy coarse sand. The substratum to a depth of 
60 inches is yellowish brown gravelly sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Sleeth soils. These includ- 
ed soils make up less than 5 percent of the map unit. 
They are in depressions and along intermittent drain- 
ageways. 

Permeability is moderate. Surface runoff is medium or 
rapid. The available water capacity is moderate. 

Most of the acreage is cultivated. The potential is fair 
for crops, recreation, and building site development. It is 
good for hayland, pastureland, and woodland. 

This soil is suited to corn, soybeans, and small grain. 
Erosion and midsummer droughtiness are the major 
problems. Minimum tillage and winter cover crops help to 
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control soil loss. Returning crop residue to the soil or 
regularly adding other organic material improves fertility 
and helps to maintain soil structure and control erosion. 

This soil is well suited to hay and pasture. Proper 
stocking, pasture rotation, and timely deferment of graz- 
ing help to keep the pasture and soil in good condition. 

This soil is suited to most building site development 
and to sanitary facilities. The major problems are the 
slope and the caving in of cutbanks. Care must be taken 
in installing septic tank drain fields to prevent hillside 
seeps. Banks cut in excavations tend to cave. Shoring 
the banks partly overcomes this problem. 

The capability subclass is 3e. The Michigan soil man- 
agement group is 3/5a. 


OsB—Oshtemo sandy loam, 1 to 6 percent slopes. 
This nearly level and undulating, well drained soil is on 
sandy upland plains. Areas are commonly irregular in 
shape and range from 10 to 180 acres. 

Typically the surface layer is dark brown sandy loam 
about 9 inches thick. The subsurface layer is yellowish 
brown sandy loam about 10 inches thick. The subsoil is 
about 50 inches thick. The upper part is dark brown 
sandy loam, the next part is dark yellowish brown loamy 
sand, and the lower part is yellowish brown sand with 
bands of dark brown loamy sand. 

Included with this soil in mapping are small areas of 
the moderately well drained Bronson soils and the some- 
what excessively drained Coloma soils. These included 
soils make up about 10 to 15 percent of the map unit. 
Bronson soils are in slight depressions and along inter- 
mittent drains. Coloma soils are in landscape positions 
similar to those of the Oshtemo soil, but they are more 
sandy and more droughty. 

Permeability is moderately rapid. Surface runoff is slow 
or medium. The available water capacity is moderate. 

Most of the acreage is cultivated. The potential is fair 
for crops, hay, and pasture. it is good for woodland, 
recreation, and building site development. 

This soil is suited to corn, soybeans, and small grain. 
Erosion and midsummer droughtiness are the major 
problems. Minimum tillage and winter cover crops help to 
prevent excessive soil loss. Returning crop residue to 
the soil or regularly adding other organic material im- 
proves fertility. 

The use of this soil for pasture or hay is effective in 
controlling erosion. Droughtiness is the major limitation. 
Proper stocking, pasture rotation, and timely deferment 
of grazing help to keep the pasture and soil in good 
condition. 

This soil is well suited to most building site develop- 
ment and to sanitary facilities. There is a severe problem 
for shallow excavations. Banks cut in excavations tend 
to cave. Shoring the banks partly overcomes this prob- 
lem. 

The capability subclass is 3s. The Michigan soil man- 
agement group is 3a. 


SOIL SURVEY 


OsC—Oshtemo sandy loam, 6 to 12 percent 
slopes. This rolling, well drained soil is on uplands. 
Areas are commonly irregular in shape and range from 
10 to 110 acres. 

Typically the surface layer is dark brown sandy loam 
about 7 inches thick. The subsurface layer is yellowish 
brown sandy loam about 6 inches thick. The subsoil is 
dark brown and is about 29 inches thick. The upper part 
is loamy sand, and the lower part is sandy loam. The 
substratum to a depth of about 60 inches is dark yellow- 
ish brown sand. In some areas the subsoil is slightly 
heavier than is typical. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Coloma soils. These 
included soils make up about 10 percent of the map unit. 
They occupy landscape positions similar to those of the 
Oshtemo soil. 

Permeability is moderately rapid. Surface runoff is 
medium. The available water capacity is moderate. 

Most of the acreage is cultivated. The potential is fair 
for crops, hay, pasture, recreation, and building site de- 
velopment. It is good for woodland. 

This soil is suited to corn, soybeans, and small grain. 
Erosion and midsummer droughtiness are the major 
problems. Minimum tillage and winter cover crops help to 
prevent excessive soil loss. Returning crop residue to 
the soil or regularly adding other organic material im- 
proves fertility. 

The use of this soil for pasture or hay is effective in 
controlling erosion. Droughtiness is the major limitation. 
Proper stocking, pasture rotation, and timely deferment 
of grazing help to Keep the pasture and soil in good 
condition. 

This soil is suited to building site development and 
sanitary facilities. The major limitation is the slope. Limi- 
tations are severe for small commercial buildings. They 
are severe for shallow excavations. Banks cut in excava- 
tions tend to cave. Shoring the banks partly overcomes 
this problem. Limitations are moderate for dwellings with 
basements. 

The capability subclass is 3e. The Michigan soil man- 
agement group is 3a. 


OsD—Oshtemo sandy loam, 12 to 18 percent 
slopes. This hilly, well drained soil is on sandy uplands 
and ridges. Areas are commonly irregular in shape and 
range from 10 to 70 acres. 

Typically the surface layer is dark brown sandy loam 
about 7 inches thick. The subsurface layer is dark yel- 
lowish brown sandy loam about 6 inches thick. The sub- 
Soil is about 33 inches thick. The upper part is dark 
brown loamy sand, and the lower part is dark yellowish 
brown sandy loam. The substratum to a depth of about 
60 inches is dark yellowish brown sand. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Coloma soils and the 
excessively drained Plainfield soils. These included soils 
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make up about 15 percent of the map unit. They are in 
landscape positions similar to those of the Oshtemo soil. 
Coloma and Plainfield soils are more sandy and more 
droughty than the Oshtemo soil. 

Permeability is moderately rapid. Surface runoff is 
rapid. The available water capacity is moderate. 

Most areas are idle and are in weeds and brush. The 
potential is fair for hay and pasture. It is good for wood- 
land, fair to poor for crops and building site develop- 
ment, and fair for recreation. 

This soil has severe problems for corn, soybeans, and 
small grain. Steep slopes and erosion are the major 
problems. The use of no till or minimum tillage helps to 
prevent excessive soil loss. 

The use of this soil for hay and pasture is effective in 
controlling erosion. Slope and erosion are the major 
problems. Proper stocking, pasture rotation, and timely 
deferment of grazing help to keep the pasture and soil in 
good condition. 

This soil is poorly suited to building site development. 
The steep slopes are the major limitation. Care must be 
taken in establishing septic tank filter fields to prevent 
hillside seepage. Banks cut in excavations tend to cave. 
Shoring the banks helps to control this problem. 

The capability subclass is 4e. The Michigan soil man- 
agement group is 3a. 


OsE—Oshtemo sandy loam, 18 to 35 percent 
slopes. This steep, well drained soil is on sandy uplands 
and ridges. Areas are commonly irregular in shape and 
range from 5 to 40 acres. 

Typically the surface layer is dark brown sandy loam 
about 7 inches thick. The subsoil is about 29 inches 
thick. The upper part is dark yellowish brown loamy 
sand, and the lower part is dark brown sandy loam. The 
substratum to a depth of about 60 inches is dark yellow- 
ish brown sand. 

Included with this soil in mapping are areas of the 
somewhat excessively drained Coloma soils and the ex- 
cessively drained Plainfield soils. These included soils 
make up about 10 to 15 percent of the map unit. Coloma 
and Plainfield soils are more sandy and more droughty 
than the Oshtemo soil. 

Permeability is moderately rapid. Surface runoff is 
rapid. The available water capacity is moderate. 

Most areas are idle and are in weeds and brush. The 
potential is poor for crops and hay. It is fair for pasture 
and good for woodland. It is poor for recreation and 
building site development. 

This soil has severe problems for corn, soybeans, and 
small grain. The steep slopes and erosion are the major 
problems. 

The use of this soil for hay and pasture is effective in 
controlling erosion. The steep slopes and erosion are the 
major problems. Proper stocking, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
soil in good condition. 
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This soil is generally not suitable for building site de- 
velopment and sanitary facilities. 

The capability subclass is 6e. The Michigan soil man- 
agement group is 3a. 


Pb—Pits, gravel. Pits are open excavations from 
which the soil and the underlying material have been 
removed, exposing material that supports little or no 
plant cover. Pits vary considerably in size and shape. 
They range from 5 to 300 acres and are 5 feet or more 
deep. 

Some pits have standing water at varying depths. 

Soil properties, such as the permeability, the available 
water capacity, and the reaction, are too variable to be 
rated. 

Onsite investigation is needed to determine the poten- 
tial of these areas for wildlife habitat development and 
recreational use. 

No interpretative groups. 


PfB—Plainfield loamy sand, 0 to 6 percent 
slopes.This nearly level and undulating, excessively 
drained soil is on uplands and small ridges. Areas are 
commonly irregular in shape and range from 10 to 50 
acres. 

Typically the surface layer is dark grayish brown loamy 
sand about 10 inches thick. The subsoil is dark yellowish 
brown sand about 28 inches thick. The substratum to a 
depth of 60 inches is yellowish brown sand. 

Included in this soil in mapping are small areas of the 
well drained Spinks soils and the somewhat poorly 
drained Thetford soils. These included soils make up 
about 10 to 15 percent of the map unit. Spinks soils are 
in landscape positions similar to those of the Plainfield 
soil but are less droughty. Thetford soils are in depres- 
sions and along intermittent drainageways. 

Permeability is rapid. Surface runoff is slow. The avail- 
able water capacity is low. 

Most areas are idle and are brushy or wooded. The 
potential is poor for crops, hay, and pasture. It is fair for 
woodland and fair or poor for recreation. It is good for 
building site development. 

This soil is poorly suited to corn, soybeans, and small 
grain. Droughtiness and low fertility are the major limita- 
tions. If adequate water is available, these limitations can 
be partly overcome by irrigation. 

This soil is poorly suited to hay and pastureland. 
Droughtiness and low fertility are the major limitations. 
Proper stocking, timely deferment of grazing, and pas- 
ture rotation help to keep the pasture and soil in good 
condition. 

This soil is suited to most building site development 
and sanitary facilities. The major problems are the seep- 
age, the instability of the soil when excavated, and the 
droughtiness. Suitable fill and topsoil are needed for 
lawn development. Banks cut in excavations tend to 
cave. Shoring the banks partly reduces this problem. 
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Effluent from septic tank filter fields may pollute ground 
water because of the rapid permeability of the soil. 
The capability subclass is 4s. The Michigan soil man- 


` agement group is 5a. 


RdB—Riddles loam, 2 їо 6 percent slopes. This 
undulating, well drained soil is loamy uplands. Areas are 
commonly irregular in shape and range from 10 to 300 
acres. 

Typically the surface layer is dark grayish brown loam 
about 11 inches thick. The subsurface layer is dark 
brown sandy loam about 4 inches thick. The dark yellow- 
ish brown subsoil is about 35 inches thick. The upper 
part is clay loam, and the lower part is sandy clay loam. 
The substratum to a depth of about 80 inches is yellow- 
ish brown sandy loam. 

Included with this soil in mapping are small areas of 
the well drained Kalamazoo and Oshtemo soils and the 
somewhat poorly drained Sleeth soils. These included 
soils make up about 5 to 10 percent of the map unit. 


` The Sleeth soils are in lower landscape positions than 


the*Riddles soil and in depressions. The Kalamazoo and 
Oshtemo soils are in landscape positions similar to those 
of the Riddles soil. They are underlain by sand. 

Permeability is moderate. Surface runoff is slow. The 
available water capacity is high. 

Most of the acreage is cultivated. The potential is 
good for cropland, hayland, pastureland, woodland, rec- 
reation, and building site development. 

This soil is well suited to corn, soybeans, and small 
grain. Slope is the major limitation. Minimum tillage, 
winter cover crops, and grassed waterways (fig. 5) help 
to prevent excessive soil loss. Returning crop residue to 
the soil or regularly adding other organic material im- 
proves fertility and helps to maintain soil structure. 

The use of this soil for hay or pasture is effective in 


controlling erosion. Proper stocking, pasture rotation, and 


timely deferment of grazing help to keep the pasture and 


'soil in good condition. 


This soil is suited to building site development and 
sanitary facilities. Low strength, permeability, and shrink 
swell in the subsoil are moderate limitations. The shrink 
swell limitation can be partly overcome by constructing 
buildings without basements and by backfilling around 
foundations. Suitable base material is needed in con- 
structing local roads and streets. 

The capability subclass is 2e. The Michigan soil man- 
agement group is 2.5a. 


RdC—Riddles loam, 6 to 12 percent slopes.This 
rolling, well drained soil is on loamy uplands. Areas are 
commonly irregular in shape and range from 10 to 40 
acres. 

Typically the surface layer is dark grayish brown loam 
about 11 inches thick. The subsurface layer is dark 
brown sandy loam about 4 inches thick. The dark yellow- 
ish brown subsoil is about 35 inches thick. The upper 
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part is clay loam, and the lower part is sandy clay loam. 
The substratum to a depth of about 70 inches is yellow- 
ish brown sandy loam. 

Included with this soil in mapping are small areas of 
the well drained Kalamazoo and Oshtemo soils and the 
somewhat poorly drained Sleeth soils. These included 
soils make up about 5 to 10 percent of the map unit. 
The Sleeth soils are in depressions and at the foot of 
slopes. Kalamazoo and Oshtemo soils are in landscape 
positions similar to those of the Riddles soil. They are 
underlain by sand. 

Permeability is moderate. Surface runoff is medium. 
The available water capacity is high. 

Most of the acreage is cultivated. The potential is fair 
for crops, recreation, and building site development. It is 
good for hay, pasture, and woodland. 

This soil is suited to corn, soybeans, and small grain. 
Slope is the major limitation. Minimum tillage and winter 
cover crops help to control excessive soil loss. In some 
locations the topography is simple and contour stripcrop- 
ping can reduce soil loss. Returning crop residue to the 
soil or regularly adding other organic material improves 
fertility and helps to maintain soil structure. 

The use of this soil for hay or pasture is effective in 
controlling erosion. Proper stocking, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
Soil in good condition. 

This soil is suited to most building site development 
and to sanitary facilities. The major limitations are slope, 
permeability, low strength, and shrink swell in the sub- 
soil. The shrink-swell limitation can be controlled by con- 
structing buildings without basements, backfilling around 
foundations with suitable material, and providing drain- 
age around foundations. Suitable base material is 
needed in constructing local roads and streets. Land 
shaping can help to solve some of the problems related 
to the slope. 

The capability subclass is 3e. The Michigan soil man- 
agement group is 2.5a. 


SaA—Schoolcraft loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on flat plains. Areas are 
commonly irregular in shape and range from 10 to 400 
acres. 

Typically the surface layer is very dark gray loam 
about 12 inches thick. The subsoil is dark yellowish 
brown and dark brown and is about 26 inches thick. The 
upper part is clay loam, and the lower part is sandy 
loam. The substratum to a depth of about 60 inches is 
dark yellowish brown and yellowish brown sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Sleeth soils. These includ- 
ed soils make up 3 to 5 percent of the map unit. They 
are in depressed areas. 

Permeability is moderate. Surface runoff is slow. The 
available water capacity is moderate. 
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Most of the acreage is cultivated. The potential is 
good for crops, hay, pasture, recreation, and building site 
development. 

This soil is well suited to corn, soybeans, and small 
grain. Midsummer droughtiness and soil blowing are the 
major problems. Minimum tillage and winter cover crops 
help to control soil loss. Returning crop residue to the 
soil or regularly adding other organic material maintains 
good soil structure. 

The use of this soil for hay or pasture is effective in 
controlling erosion. Proper stocking, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
soil in good condition. 

This soil is suited to building site development and 
sanitary facilities. Banks cut in shallow excavations tend 
to cave. Shoring the banks can partly overcome this 
problem. 

The capability subclass is 2s. The Michigan soil man- 
agement group is 3/5a-m. 


SaB—Schoolcraft loam, 2 to 6 percent slopes. This 
undulating, well drained soil is on uplands. Areas are 
commonly irregular in shape and range from 10 to 200 
acres. 

Typically the surface layer is very dark gray loam 
about 12 inches thick. The subsoil is dark yellowish 
brown and dark brown and is about 26 inches thick. The 
upper part is clay loam, and the lower part is sandy 
loam. The substratum to a depth of about 60 inches is 
dark yellowish brown and yellowish brown sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Sleeth soils. These includ- 
ed soils make up 3 to 5 percent of the map unit. They 
are in depressions. 

Permeability is moderate. Surface runoff is slow or 
medium. The available water capacity is moderate. 

Most areas are cultivated. The potential is good for 
crops, hay, pasture, recreation, and building site develop- 
ment. 

This soil is well suited to corn, soybeans, and small 
grain. The slope, midsummer droughtiness, and erosion 
are the major problems. Minimum tillage and winter 
cover crops help to control soil loss. Returning crop 
residue to the soil or regularly adding other organic ma- 
terial improves fertility and helps to maintain soil struc- 
ture. 

The use of this soi! for hay or pasture is effective in 
controlling erosion. Proper stocking, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
soil in good condition. 

This soil is suited to building site development and 
sanitary facilities. Banks cut in shallow excavations tend 
to cave. Shoring the banks partly overcomes this prob- 
fem. 

The capability subclass is 2e. The Michigan soil man- 
agement group is 3/5a-m. 
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Sb—Sebewa loam. This nearly level, very poorly 
drained soil is in low areas (fig. 6). It is subject to fre- 
quent flooding. Areas are commonly irregular in shape 
and range from 10 to 300 acres. 

Typically the surface layer is black loam about 11 
inches thick. The subsoil is gray and very dark gray 
mottled clay loam about 12 inches thick. The substratum 
to a depth of about 60 inches is dominantly gray and 
grayish brown loamy sand. 

Included with this Sebewa soil in mapping are small 
areas of the very poorly drained Adrian and Gilford soils. 
These included soils make up about 10 to 15 percent of 
the map unit. Adrian soils are 16 to 50 inches of organic 
material over sand. They are in depressions. Gilford soils 
are in landscape positions similar to those of the 
Sebewa soil. They are more sandy than the Sebewa soil. 

Permeability is moderate. Surface runoff is very slow. 
The available water capacity is moderate. The seasonal 
high water table is within a depth of 1 foot from Septem- 
ber to May. 

Most areas are idle. The potential is good for crops, 
hay, and pasture. It is fair for woodland. It is poor for 
recreation and building site development. 

This soil is well suited to corn, soybeans, and small 
grain. Wetness is the main limitation. Ditch and tile drain- 
age is needed. Returning crop residue to the soil or 
regularly adding other organic material improves fertility 
and helps to maintain soil structure. 

This soil is well suited to hay and pasture. Wetness is 
the main limitation. Ditch and tile drainage is needed. 
Livestock should be fenced away from the ditches to 
help control bank erosion. Proper stocking, pasture rota- 
tion, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and soil in 
good condition. 

This soil is suited to trees. The equipment limitation, 
seedling mortality, and windthrow are severe because of 
wetness. Removing obstructions from natural drainage 
improves drainage. 

This soil is poorly suited to building site development 
and sanitary facilities. The major problems are wetness 
and frequent flooding in winter and spring. 

The capability subclass is 2w. The Michigan soil man- 
agement group is 3/5c. 


SeA—Sleeth loam, 0 to 3 percent slopes. This 
nearly level and undulating, somewhat poorly drained soil 
is on lowland plains and in upland depressions. Areas 
are commonly irregular in shape and range from 10 to 
300 acres. 

Typically the surface layer is dark yellowish brown 
loam about 10 inches thick. The subsoil is mottled and is 
about 36 inches thick. The upper part is light brownish 
gray sandy clay loam and clay loam, and the lower part 
is grayish brown sandy loam. The substratum to a depth 
of about 60 inches is dark gray gravelly sand. 
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Included with this soil in mapping are small areas of 
the very poorly drained Sebewa soils. These included 
soils make up about 5 to 10 percent of the map unit. 
Sebewa soils are in depressions. 

Permeability is moderate. Surface runoff is slow. The 
available water capacity is moderate. The seasonal high 
water table is 1 foot to 3 feet below the surface from 
January to April. 

Most of the acreage is cultivated. The potential is 
good for cropland, hayland, pastureland, and woodland. 
It is fair for recreation and poor for building site develop- 
ment. 

This soil is well suited to corn, soybeans, and small 
grain. Wetness is the major limitation. Ditch and tile 
drainage is needed. Returning crop residue to the soil or 
regularly adding other organic material improves fertility 
and helps to maintain soil structure. 

This soil is well suited to hay and pasture. Wetness is 
the major limitation. Ditch and tile drainage is needed. 
Livestock should be fenced away from the ditches to 
help control bank erosion. Proper stocking, pasture rota- 
tion, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and soil in 
good condition. 

This soil is poorly suited to building site development 
and sanitary facilities. The major limitations are wetness 
and the instability of the soil when excavated. Limitations 
are severe for septic tank absorption fields because of 
the seasonal high water table. Sanitary facilities should 
be connected to commercial sewers if available. Banks 
cut in excavations tend to cave. Shoring the banks can 
partly overcome this problem. 

The capability subclass is 2w. The Michigan soil man- 
agement group is 2.5b. 


SpB—Spinks loamy sand, 0 to 6 percent slopes. 
This nearly level and undulating, well drained soil is on 
sandy uplands. Areas are commonly irregular in shape 
and range from 10 to 100 acres. 

Typically the surface layer is dark brown loamy sand 
about 10 inches thick. The subsurface layer is dark yel- 
lowish brown and yellowish brown loamy sand about 18 
inches thick. The next layer to a depth of about 60 
inches is yellowish brown sand with bands of dark yel- 
lowish brown loamy sand. In some soils the total thick- 
ness of the bands is less than 6 inches. 

Included with this soil in mapping are small areas of 
the excessively drained Plainfield soils and the some- 
what poorly drained Thetford soils. These included soils 
make up about 5 to 10 percent of the map unit. Plainfield 
soils are in landscape positions similar to those of the 
Spinks soil. They are more droughty than Spinks soil. 
Thetford soils are in depressions. 

Permeability is rapid. Surface runoff is slow. The avail- 
able water capacity is low. 
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Most of the acreage is cultivated. The potential is fair 
for crops, hay, pasture, and recreation. It is good for 
woodland and building site development. 

This soil is suited to corn, soybeans, and small grain. 
Soil blowing and droughtiness are the major problems. 
Minimum tillage and winter cover crops help to control 
soil loss. Returning crop residue to the soil or regularly 
adding other organic material improves fertility and helps 
to maintain soil structure. 

The use of this soil for hay or pasture is effective in 
controlling erosion. Droughtiness is the major limitation. 
Proper stocking, pasture rotation, and timely deferment 
of grazing help to keep the pasture and soil in good 
condition. 

This soil is well suited to most building site develop- 
ment and to sanitary facilities. The rapid permeability, the 
instability of the soil when excavated, and droughtiness 
are the major limitations. Shallow wells can be polluted 
by effluent from the septic systems. Suitable fill and 
topsoil are needed for lawn development. Banks cut in 
excavations tend to cave. Shoring the banks partly over- 
comes this problem. 

The capability subclass is 3s. The Michigan soil man- 
agement group is 4a. 


SpC—Spinks loamy sand, 6 to 12 percent slopes. 
This rolling, well drained soil is on sandy uplands and 
ridges. Areas are commonly irregular in shape and range 
from 10 to 90 acres. 

Typically the surface layer is dark brown loamy sand 
about 8 inches thick. The subsurface layer is dark yel- 
lowish brown loamy sand about 18 inches thick. The 
next layer to a depth of about 60 inches is yellowish 
brown sand with dark yellowish brown loamy sand 
bands. 

Included with this soil in mapping are small areas of 
the excessively drained Plainfield soils. These included 
soils make up about 10 percent of the map unit. They 
are in landscape positions similar to those of the Spinks 
soils. Plainfield soils are more droughty than the Spinks 
soils. 

Permeability is rapid. Surface runoff is medium. The 
available water capacity is low. 

Most of the acreage is cultivated. The potential is fair 
for crops, hay, pasture, recreation, and building site de- 
velopment. It is good for woodland. 

This soil is suited to corn, soybeans, and small grain. 
Erosion and droughtiness are the major problems. Mini- 
mum tillage and winter cover crops help to control soil 
loss. Returning crop residue to the soil or regularly 
adding other organic material improves fertility and helps 
to maintain soil structure. 

The use of this soil for hay or pasture is effective in 
controlling erosion. Droughtiness is the major limitation. 
Proper stocking, pasture rotation, and timely deferment 
of grazing help to keep the pasture and soil in good 
condition. 
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This soil is suited to most building site development 
and to sanitary facilities. The slope, the instability of the 
soil when excavated, the rapid permeability, and the 
droughtiness are the major limitations. Shallow wells may 
be polluted by effluent from the septic systems. Suitable 
topsoil and fill are needed for lawn development. Banks 
cut in excavations tend to cave. Shoring the banks can 
partiy overcome this problem. The slope limitation can 
be reduced by land shaping and by constructing roads 
and streets on the contour. 

The capability subclass is 3e. The Michigan soil man- 
agement group is 4a. 


SpD—Spinks loamy sand, 12 to 18 percent slopes. 
This hilly, well drained soil is on hillsides and ridges. 
Areas are commonly long and narrow and range from 10 
to 60 acres. 

Typically the surface layer is dark brown loamy sand 
about 6 inches thick. The subsurface layer is dark yel- 
lowish brown loamy sand about 3 inches thick. The next 
layer is dominantly yellowish brown sand about 38 
inches thick. It has bands of loamy sand. The substratum 
to a depth of about 60 inches is yellowish brown sand. 

Included with this soil in mapping are small areas of 
the excessively drained Plaintield soils. These included 
soils make up about 15 percent or less of the map unit. 
They are in landscape positions similar to those of the 
Spinks soil. 

Permeability is rapid. Surface runoff is medium. The 
available water capacity is low. 

Most areas are idle and are in weeds and brush. The 
potential is poor for cropland. It is fair for hay, pasture, 
recreation, and building site development. It is good for 
woodland. 

This soil has severe problems for corn, soybeans, and 
small grain. The steep slopes, the erosion, and the 
droughtiness are the major problems. No tillage or mini- 
mum tillage and winter cover crops help to control soil 
loss. 

The use of this soil for hay or pasture is effective in 
controlling erosion. Erosion and droughtiness are the 
major problems. Proper stocking, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
soil in good condition. 

This soil is poorly suited to building site development 
and sanitary facilities. The slope, the instability of the soil 
when excavated, the rapid permeability, and the drought- 
iness are the major limitations. Suitable fill and topsoil 
are needed for lawn development. Banks cut in excava- 
tions tend to cave. Shoring the banks partly overcomes 
this problem. Land shaping is needed. Roads and streets 
should be constructed on the contour. 

The capability subclass is 4e. The Michigan soil man- 
agement group is 4a. 


StE—Spinks-Coloma loamy sands, 18 to 35 percent 
slopes. These steep, well drained and somewhat exces- 
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sively drained soils are on sandy ridges and escarp- 
ments. Areas are commonly long and narrow and range 
from 5 to 60 acres. The Spinks soil makes up about 35 
to 45 percent of the map unit, and the Coloma soil about 
35 to 45 percent. The Spinks soil is mostly in the less 
sloping parts of the unit. The Coloma soil is in the steep- 
er parts. The two soils are so intricately mixed that it is 
not practical to separate them in mapping. 

Typically the Spinks soil has a surface layer of dark 
brown loamy sand about 5 inches thick. The subsurface 
layer is dark yellowish brown loamy sand about 6 inches 
thick. The next layer to a depth of about 86 inches is 
dominantly yellowish brown sand with bands of loamy 
sand. 

Typically the Coloma soil has a surface layer of dark 
brown sand about 5 inches thick. The subsurface layer is 
light yellowish brown and yellowish brown loamy sand 
about 28 inches thick. The next layer to a depth of about 
66 inches is brownish yellow sand with bands of dark 
yellowish brown loamy sand. 

Included with these soils in mapping are areas of the 
excessively drained Plainfield soils. Plainfield soils are in 
landscape positions similar to those of the Spinks and 
Coloma soils. Also included are small areas of the well 
drained Oshtemo soils. The Oshtemo soils are in land- 
scape positions similar to those of the Spinks and 
Coloma soils. They also occur in the less sloping areas. 
These included soils make up 10 to 15 percent of the 
map unit. 

Permeability is rapid. Surface runoff is rapid. The avail- 
able water capacity is low. 

Most areas are idle and are in weeds and brush. The 
potential is poor for crops, hay, recreation, and building 
site development. It is fair for pasture and woodland. 

The soils are poorly suited to crops, hay, or pasture. The 
steep slopes are the major limitations. 

These soils are poorly suited to recreation. The steep 
slopes are the major limitation. Maintaining paths and 
trails is difficult. 

These soils are generally not suitable for building site 
development and sanitary facilities. Limitations are 
severe. 

The capability subclass is 6e. The Michigan soil man- 
agement groups are 4a-5a. 


ThA—Thetford loamy sand, 0 to 2 percent slopes. 
This nearly level, somewhat poorly drained soil is on 
lowlands and in depressions. Areas are commonly irreg- 
ular in shape and range from 10 to 100 acres. 

Typically the surface layer is dark brown loamy sand 
about 9 inches thick. The subsurface layer is yellowish 
brown loamy sand and very pale brown sand about 12 
inches thick. The next layer, about 34 inches thick, is 
pale brown sand with bands of strong brown loamy 
sand. The subsoil to a depth of about 66 inches is 
yellowish brown loamy sand. 
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Included with this soil in mapping are small areas of 
the moderately well drained Bronson soils and well 
drained Spinks soils. These included soils make up 
about 5 to 10 percent of the map unit. Both Bronson and 
Spinks soils are in higher landscape positions than those 
of the Thetford soils. The Bronson soils have more clay 
in the profile. The Spinks soils have bands at a shallower 
depth. 

Permeability is moderately rapid. Surface runoff is 
slow. The available water capacity is low. The seasonal 
high water table is within a depth of 1 foot to 2 feet from 
February to May. 

Most of the acreage is pastured or is idle and brushy. 
A small acreage is cultivated. The potential is fair for 
cropland, hayland, pastureland, woodland, and recrea- 
tion. it is poor for building site development. 

This soil is suited to corn, soybeans, and small grain. 
Wetness, droughtiness, and soil blowing are the major 
problems. Drainage is needed. Minimum tillage and 
winter cover crops help to control soil loss. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility and maintains soil structure. 

The use of this soil for pasture and hay is effective in 
controlling erosion. Wetness is the major limitation. Ditch 
drainage is needed. Livestock should be fenced away 
from the ditches to help control bank erosion. Proper 
stocking, pasture rotation, timely deferment of grazing, 
and restricted use during wet periods help to keep the 
pasture and soil in good condition. 

The soil is poorly suited to building site development 
and sanitary facilities. The major problems are the wet- 
ness, the instability of the soil when excavated, and the 
seepage. Sanitary facilities should be connected to com- 
mercial sewers if available. Septic tank absorption fields 
can pollute the ground water because of the rapid per- 
meability of the soil. Suitable fill and topsoil are needed 
for lawn development. Banks cut in excavations tend to 
cave. Shoring the banks partly overcomes this problem. 

The capability subclass is 3w. The Michigan soil man- 
agement group is 4b. 


Ua—Udipsamments, level to steep. This map unit 
consists of level to steep, moderately well drained or 
well drained soils that have been disturbed. Areas are 
commonly irregular in shape and range from 5 to 30 
acres. 

This unit includes sanitary landfills, flood plains, and 
lowlands that have been filled with various types of natu- 
ral and manmade debris. The fill material is 1 foot to 
several feet thick and commonly is covered with sandy 
or loamy material. 

Permeability and the available water capacity are vari- 
able. Runoff depends on the slope. 

Some areas are suited to building site development, 
some are developed into parks, and others are idle. 
Onsite investigation ìs needed to determine the potential 
of this unit for specified uses. 
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No interpretative groups. 


Ub—Urban land. This map unit consists of areas so 
obscured by urban work and structures that identification 
of the soil is not possible. 

No interpretative groups. 


Ug—Urban land-Glendora complex. This map unit 
consists of nearly level areas of Urban land and a very 
poorly drained soil. It occurs along streams and is sub- 
ject to freguent flooding. Areas commonly range from 20 
to 150 acres. Urban land makes up 40 to 60 percent of 
the map unit and the Glendora soil 20 to 40 percent. 
The Urban land areas and Glendora soils are so intri- 
cately mixed, or so small in size, that it is not practical to 
separate them in mapping. 

In the areas of Urban land the soil is so obscured by 
urban work or structures that identification is not feasi- 
ble. 

Typically the Glendora soil has a surface layer of black 
sandy loam about 10 inches thick. The underlying materi- 
al to a depth of about 60 inches is alternate layers of 
multicolored sand with thick layers of black loamy sand 
and muck. 

Included with this unit in mapping and making up 10 to 
20 percent of the acreage are small areas of very poorly 
drained Adrian, Houghton, and Sebewa soils. All are ìn 
landscape positions similar to those of the Glendora soil. 
Adrian and Houghton soils are organic. Sebewa soils 
have a clay loam subsoil. 

The Glendora soil has rapid permeability, slow runoff, 
and low available water capacity. In undrained areas, the 
seasonal high water table is within 1 foot of the surface 
during November to June. 

Most areas are idle. Some are brushy. Some are 
under urban development. The potential is poor for crop- 
land, woodland, recreation, and building site develop- 
ment. It is good for development of wetland wildlife habi- 
tat. 

This map unit is well suited as wetland wildlife habitat. 

This unit ìs generally not suited to building site devel- 
opment and sanitary facilities. Site development is diffi- 
cult because of the high water table and the flooding. 
Lowering the water table is difficult because the unit is 
along a perennial stream. 

No interpretative groups. 


UkB—Urban land-Kalamazoo complex, 0 to 6 per- 
cent slopes. This map unit consists of Urban land and 
a level and undulating, well drained soil on uplands. 
Areas are commonly irregular in shape and range from 
80 to 800 acres. Urban land makes up 60 to 70 percent 
of the map unit, and the Kalamazoo soil 30 to 40 per- 
cent. The urban areas and Kalamazoo soils are so intri- 
cately mixed, or so small in size, that it is not practical to 
separate them in mapping. 
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In the areas of Urban land the soil is so obscured by 
urban works and structures that identification is not fea- 
sible. 

Typically the Kalamazoo soil has a surface layer of 
dark grayish brown loam about 11 inches thick. The 
subsoil is dark yellowish brown and dark brown and is 
about 44 inches thick. The upper part is clay loam and 
loam, the next part is sandy loam, and the lower part is 
loamy coarse sand. The substratum to a depth of about 
60 inches is dark yellowish brown gravelly sand. 

Included with this unit in mapping are small areas of 
the somewhat poorly drained Sleeti soils in depressions. 
Included also are areas of the moderately well drained 
Bronson soils and the somewhat excessively drained 
Coloma soils. Bronson soils are in flat areas near 
streams and lakes. Coloma soils are on narrow ridges. 
They are more sandy than the Kalamazoo soils. 

Permeability is moderate in the Kalamazoo soil. The 
available water capacity is moderate. Surface runoff is 
slow or medium. 

Most areas are under urban development or are idle 
grassland. Small areas are cropped. The potential is 
good for building site development. In open areas it is 
good for recreation. 

The Kalamazoo soil is suited to building site develop- 
ment and sanitary facilities. Walls cut in excavations, 
however, tend to cave. Shoring the walls overcomes this 
problem. 

No interpretative groups. 


UkC—Urban land-Kalamazoo complex, 6 to 12 per- 
cent slopes. This map unit consists of Urban land and 
rolling, well drained soil on uplands. Areas are commonly 
irregular in shape and range from 10 to 160 acres. Urban 
land makes up 50 to 60 percent of the map unit, and the 
Kalamazoo soil 40 to 50 percent. These soils and mis- 
cellaneous land types are so intricately mixed that it is 
not practical to separate them in mapping. 

In the areas of Urban land the soil is so obscured by 
urban development that identification is not feasible. 

Typically the Kalamazoo soil has a surface layer of 
dark grayish brown loam about 9 inches thick. The sub- 
soil is dark yellowish brown and dark brown and is about 
44 inches thick. The upper part is loam, the next part is 
clay loam, and the lower part is loamy coarse sand. The 
substratum to a depth of about 60 inches is yellowish 
brown gravelly sand. 

Included with this unit in mapping are small areas of 
the somewhat poorly drained Sleeth soils in depressions 
and areas of the somewhat excessively drained Coloma 
soils. The Coloma soils are on narrow ridges. They are 
more sandy than the Kalamazoo soil. These included 
soils make up 5 to 10 percent of the map unit. 

Permeability is moderate in the Kalamazoo soil. Sur- 
face runoff is medium or rapid. The available water ca- 
pacity is moderate. 
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Most areas are under urban development or are idle 
grassland. The potential is fair for building site develop- 
ment. In open areas, it is low for recreation. 

The Kalamazoo soil is suited to most building site 
development and to sanitary facilities. The major prob- 
lems are the slope and the caving of cutbanks. Care 
must be taken in installing septic system drain fields to 
prevent hillside seeps. Limitations are moderate for 
dwellings because of the slope. Limitations are severe 
for commercial buildings. Larger level areas are needed. 

No interpretative groups. 


UoD—Urban land-Oshtemo complex, 12 to 25 per- 
cent slopes. This map unit consists of Urban land and 
a hilly, well drained soil on upland areas mostly border- 
ing stream flood plains or terraces. Areas are commonly 
long and narrow and range from 10 to 300 acres. Urban 
land makes up 50 to 65 percent of the map unit, and the 
Oshtemo soil 20 to 30 percent. The areas of Urban land 
and Oshtemo soil are so intricately mixed that it is not 
practical to separate them in mapping. 

In the areas of Urban land the soil is so obscured by 
urban development that identification is not feasible. 

Typically the Oshtemo soil has a surface layer of dark 
brown sandy loam about 8 inches thick. The subsurface 
layer is yellowish brown sandy loam about 10 inches 
thick. The subsoil is about 50 inches thick. The upper 
part is dark brown sandy loam, the next part is dark 
yellowish brown loamy sand, and the lower part is 
banded dark brown loamy sand and yellowish brown 
sand. 

Included with this unit in mapping are small areas of 
the somewhat excessively drained Coloma soils and the 
excessively drained Plainfield soils. These included soils 
are in landscape positions similar to those of the Osh- 
temo soil. They make up 15 to 20 percent of the map 
unit. 

Permeability is moderately rapid in the Oshtemo soil. 
Surface runoff is rapid. The available water capacity is 
moderate. 

Most areas are equally divided among woodland, idle 
land, and urban development. The potential is poor for 
recreation and building site development. 

These soils are poorly suited to building site develop- 
ment and sanitary facilities. The steepness of the slope 
and the instability of the soil when excavated are the 
major limitations. Care must be taken to prevent hillside 
seepage of the effluent in establishing septic tank filter 
fields. Banks cut in excavations tend to cave. Shoring 
the banks can partly overcome this problem. 

No interpretative groups. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. 
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It is useful in adjusting land use, including urbanization, 
to the limitations and potentials of natural resources and 
the environment (5). Also, it can help avoid soil-related 
failures in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive 
notes about the nature of the soils and about unique 
aspects of behavior of the soils. These notes include 
data on erosion, drought damage to specific crops, yield 
estimates, flooding, the functioning of septic tank dispos- 
al systems, and other factors affecting the productivity, 
potential, and limitations of the soils under various uses 
and management. In this way, field experience and 
measured data on soil properties and performance are 
used as a basis for predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture and wood- 
land, as sites for buildings, highways and other transpor- 
tation systems, sanitary facilities, and parks and other 
recreation facilities, and for wildlife habitat. From the 
data presented, the potential of each soil for specified 
land uses can be determined, soil limitations to these 
land uses can be identified, and costly failures in houses 
and other structures, caused by unfavorable soil proper- 
ties, can be avoided. A site where soil properties are 
favorable can be selected, or practices that will over- 
come the soil limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productiv- 
ity of the survey area or other broad planning area and 
on the environment. Productivity and the environment 
are closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with 
the natural soil. | 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. 
Other information indicates wetness or very firm soil hori- 
zons that cause difficulty in excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, 
sidewalks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


Deane W. Meredith, district conservationist, Soil Conservation Serv- 
ice, assisted in preparing this section. 


The major management concerns in the use of the 
soils for crops and pasture are described in this section. 
In addition, the crops or pasture plants best suited to the 
soil, including some not commonly grown in the survey 
area, are discussed; the system of land capability classi- 
fication used by the Soil Conservation Service is ex- 
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plained; and the estimated yields of the main crops and 
hay and pasture plants are presented for each soil. 

This section provides information about the overall ag- 
ricultural potential of the survey area and about the man- 
agement practices that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, plan- 
ners, conservationists, and others. For each kind of soil, 
information about management is presented in the sec- 
tion “Soil maps for detailed planning.” Planners of man- 
agement systems for individual fields or farms should 
also consider the detailed information given in the de- 
scription of each soil. 

Approximately 127,000 acres was cropped in the 
county, according to the 1974 U.S. Census of Agricul- 
ture. Of this total about 97,000 acres was cropland har- 
vest, and about 12,000 acres was pasture. All other 
cropland totaled 18,000 acres. 

The potential is good for increased food production. 
Much of the cropland is idle throughout the county, par- 
ticularly around the cities. These acreages could be used 
to produce food and fiber. 

The acreage in crops and pasture is decreasing as 
more and more land is used for urban development. In 
1967, about 53,000 acres in the county was built-up 
land. This figure has been steadily increasing. In 1974, 
about 51 percent of the land was in nonfarm use, ac- 
cording to the U.S. Census of Agriculture. This soil 
survey can help in making land use decisions that will 
influence the future role of farming. See “Broad land use 
consideration.” 

Soil erosion is the major hazard on about half the 
cropland in Kalamazoo County. If the slope is more than 
2 percent, water erosion is a hazard. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, the productivity is reduced as the 
surface layer is lost and part of the subsoil is incorporat- 
ed into the plow layer. This is especially true of soils that 
tend to be droughty, such as Kalamazoo and Oshtemo 
soils. Second, erosion results in sediment entering 
streams. Control of erosion minimizes the pollution of 
streams by sediment and improves the quality of water 
for municipal use, for recreation, and for fish and wildlife. 
Erosion also reduces the capacity of the streams to 
handle floodwater. 

Erosion control provides protective cover, reduces 
runoff, and increases infiltration. A cropping system that 
keeps a plant cover on the soil for extended periods can 
hold soil erosion losses to amounts that will not reduce 
the productivity of the soil. On livestock farms, which 
require pasture and hay, the legume and grass forage 
crops in the cropping system reduce erosion on sloping 
land, provide nitrogen, and improve tilth for the following 
crops. 

Slopes are so short and irregular that contour tillage 
and terracing is not practical on the sloping Kalamazoo 
and Oshtemo soils. On these soils, cropping sytems that 
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provide substantial plant cover are needed to control 
erosion unless tillage is kept to a minimum. Minimizing 
tillage and leaving crop residue on the surface increase 
infiltration and reduce the hazards of runoff and erosion. 
Conservation tillage can be adapted to most soils in the 
survey area but is more difficult to use successfully on 
eroded soils. No till is effective in reducing erosion on 
sloping land and is suited to most soils in the county. 

Terraces and diversions reduce the length of the slope 
and reduce runoff and erosion. They are most practical 
on deep, well drained soils that have regular slopes. 
Riddle soils are more suitable for terraces than other 
soils. Contouring and contour stripcropping are also best 
adapted to soils with smooth uniform slopes. 

Soil blowing is a hazard on the sandy Coloma and 
Plainfield soils and on the muck soils—Houghton, Ed- 
wards, and Adrian soils. Soil blowing can damage these 
soils in a few hours if the wind is strong and the soils are 
dry and bare of vegetation or surface mulch. Maintaining 
a plant cover, a surface mulch, or a rough surface 
through tillage minimizes the hazard of soil blowing. 
Windbreaks of adapted shrubs, such as willow or spirea, 
are effective on the muck soils. 

Information on the design of erosion control practices 
for each kind of soil is available in the local office of the 
Soil Conservation Service. 

Soil drainage is the major management problem on 
about one-tenth of the acreage used for crops and pas- 
ture in the county. Some soils are naturally so wet that 
production of crops common to the area is generally not 
possible unless those soils are artificially drained. Exam- 
ples are the poorly and very poorly drained Gilford, 
Granby, and Sebewa soils and the very poorly drained 
Houghton, Edwards, and Adrian soils. 

Unless artificially drained, the somewhat poorly drained 
soils are so wet that crops are damaged in most years. 
Examples are the Brady, Sleeth, and Thetford soils. 

The design of both surface and subsurface drainage 
systems varies with the kind of soil. A combination of 
surface drainage and tile drainage is needed in most 
areas of the poorly drained and very poorly drained soils 
used for row crops. Drains have to be more closely 
spaced in the moderately slowly permeable soils. Finding 
adequate outlets for tile drainage systems is difficult in 
many parts of the county. 

Organic soils oxidize and subside when the pore 
space is filled with air. Special drainage systems are 
needed therefore to control the depth and the period of 
drainage. Keeping the water table at the level required 
by crops during the growing season and raising it to the 
surface during other parts of the year minimize the oxida- 
tion of organic soils. Information on the drainage design 
for each kind of soil is available in the local office of the 
Soil Conservation Service. 

Field crops suited to the soils and climate of the area 
are corn, sorghum, soybeans, wheat, and oats. Special 
crops grown in the area are vegetables, small fruits, tree 
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fruits, and nursery plants. Most of the vegetables are 
grown on organic soils in Comstock Township. A small 
acreage throughout the county is used for sweet corn, 
tomatoes, peppers, and other vegetables. In addition, 
some grapes are grown in the western part of the 
county. There are a few apple orchards scattered 
throughout the county. 

If adequately drained, the muck soils are well suited to 
a wide range of vegetable crops. Most of the well 
drained soils in the area are suitable for orchards and 
nursery plants. Soils in low positions, where frost is fre- 
quent and air drainage is poor, generally are poorly 
suited to early vegetables, small fruits, and orchards. 

Latest information and suggestions for growing special 
crops can be obtained from the local offices of the 
Cooperative Extension Service and the Soil Conservation 
Service. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. Ab- 
sence of an estimated yield indicates that the crop is not 
suited to or not commonly grown on the soil. 

The estimated yields were based mainly on the experi- 
ence and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate 
and the soil. A few farmers may be obtaining average 
yields higher than those shown in_table 5. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, ero- 
sion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate tillage practices, including time of 
tillage and seedbed preparation and tilling when soil 
moisture is favorable; control of weeds, plant diseases, 
and harmful insects; favorable soil reaction and optimum 
levels of nitrogen, phosphorus, potassium, and trace ele- 
ments for each crop (3); effective use of crop residues, 
barnyard manure, and green-manure crops, harvesting 
crops with the smallest possible loss; and timeliness of 
all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 
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Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local 
offices of the Soil Conservation Service and the Cooper- 
ative Extension Service can provide information about 
the management concerns and productivity of the soils 
for these crops. 


Capability classes and subclasses 


Capability classes and subclasses (7) show, in a gen- 
eral way, the suitability of soils for most kinds of field 
crops. The soils are classed according to their limitations 
when they are used for field crops, the risk of damage 
when they are used, and the way they respond to treat- 
ment. The grouping does not take into account major 
and generally expensive landforming that would change 
slope, depth, or other characteristics of the soils; does 
not take into consideration possible but unlikely major 
reclamation projects; and does not apply to horticultural 
crops or other crops that require special management. 
Capability classification is not a substitute for interpreta- 
tions designed to show suitability and limitations of 
groups of soils for forest trees or for engineering pur- 
poses. 

In the capability system, all kinds of soil are grouped 
at three levels: capability class, subclass, and unit. The 
capability class and subclass levels are defined in the 
following paragraphs. A survey area may not have soils 
of all classes. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through МИ (2). The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have few limitations that restrict their use. 

Class || soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants, or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
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close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion, though they 
have other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and sub- 
class is indicated in table 6. All soils in the survey area 
except those named at a level higher than the series are 
included. Some of the soils that are well suited to crops 
and pasture may be in low-intensity use, for example, 
soils in capability classes | and ll. Data in this table can 
be used to determine the farming potential of such soils. 

Listed at the end of each map unit description is the 
capability subclass and the Michigan soil management 
group. For the map units of soil complexes the soil 
management groups are listed in the same order as the 
named series. The soils are grouped according to needs 
for lime and fertilizer, artificial drainage, and other prac- 
tices. For an explanation of each group, refer to the 
Michigan State University Research Report 254 “Soil 
Management Units and Land Use Planning" (4). 

Briefly, the soil management groups combine soils of 
similar profiles, texture, and natural drainage conditions. 
The groups are designated by numbers and letters that 
identify significant soil properties affecting various uses. 

In mineral soils the number is based on the dominant 
texture: 0 indicates fine clay, more than 60 percent clay; 
1 indicates clay, 40 to 60 percent clay; 1.5 indicates clay 
loam and silty clay loam; 2.5 indicates loam and silt 
loam; 3 indicates sandy loam; 4 indicates loamy sand; 
and 5 indicates sand. Soils that developed in uniform 
parent material are identified by a single number. Soils 
that developed from two different parent materials or 
that have contrasting textures in their profiles are identi- 
fied by fractions. The numerator indicates the texture in 
the upper part of the profile, or the parent material. For 
example, 3/2 indicates soils that are 20 to 40 inches of 
sandy loam over loam to silty clay loam. 

For alluvial soils in stratified materials, subject to flood- 
ing, the numbers are preceded by a capital “L-.” In soils 
having 20 to 40 inches of soil material over bedrock, the 
texture of the overlying material is the numerator of the 
fraction: 3/R, for example, means sandy loam over bed- 
rock. 

Organic soils, muck or peat, are identified by a capital 
“M.” The thin 16- to 51-inch organic soils are identified 
according to the texture of the underlying mineral materi- 
al: M/3, for example, means muck over sandy loam to 
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clay loam; M/4, muck over loamy sand or sand; M/m, 
muck over marl. Organic soils more than 51 inches thick 
are identified only by the letter "M." 

Lowercase letters after the capital letters or the num- 
bers indicate natural drainage conditions: a indicates well 
draìned and moderately well drained; b indicates some- 
what poorly drained; and c indicates poorly drained and 
very poorly drained. 

Other soil profile characteristics important to land use 
planning are indicated by adding a dash and a second 
lowercase letter to the symbol. For example "a" after a 
dash identifies soils that have a very strongly acid (pH 
less 4.5) subsoil. An “s” indicates stratification with fine 
sands and silts. 


Woodland management and productivity 


— Table 7 contains information useful to woodland 
owners or forest managers planning use of soils for 
wood crops. Mapping unit symbols for soils suitable for 
wood crops are listed, and the ordination (woodland suit- 
ability) symbol for each soil is given. All soils bearing the 
same ordination symbol require the same general kinds 
of woodland management and have about the same 
potential productivity. 

The first part of the ordination symbol, a number, indi- 
cates the potential productivity of the soils for important 
trees. The number 1 indicates very high productivity; 2, 
high; 3, moderately high; 4, moderate; and 5, low. The 
second part of the symbol, a letter, indicates the major 
kind of soil limitation. The letter x indicates stoniness or 
rockiness; w, excessive water in or on the soil; 7, toxic 
substances in the soil; а, restricted root depth; c, clay in 
the upper part of the soil; s, sandy texture; 7 high con- 
tent of coarse fragments in the soil profile; and r, steep 
Slopes. The letter o indicates insignificant limitations or 
restrictions. If a soil has more than one limitation, priority 
in placing the soil into a limitation class is in the follow- 
ing order: x, w, t, d, c, s, f, and r. 

In table 7 the soils are also rated for a number of 
factors to be considered in management. Slight, moder- 
ate, and severe are used to indicate the degree of major 
soil limitations. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is sight if the 
expected soil loss is small, moderate if some measures 
are needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management 
or harvesting. A rating of sight indicates that use of 
equipment is not limited to a particular kind of equipment 
or time of year; moderate indicates a short seasonal 
limitation or a need for some modification in manage- 
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ment or eguipment; severe indicates a seasonal limita- 
tion, a need for special eguipment or management, or a 
hazard in the use of eguipment. 

Seedling mortality ratings indicate the degree that the 
soil affects expected mortality of planted tree seedlings. 
Plant competition is not considered in the ratings. Seed- 
lings from good planting stock that are properly planted 
during a period of sufficient rainfall are rated. A rating of 
slight indicates that the expected mortality of the planted 
seedlings is less than 25 percent; moderate, 25 to 50 
percent; and severe, more than 50 percent. 

Considered in the ratings of windthrow hazard are 
characteristics of the soil that affect the development of 
tree roots and the ability of the soil to hold trees firmly. A 
rating of slight indicates that trees in wooded areas are 
not expected to be blown down by commonly occurring 
winds; moderate, that some trees are blown down during 
periods of excessive soil wetness and strong winds; and 
severe, that many trees are blown down during periods 
of excessive soil wetness and moderate or strong winds. 

The potential productivity of merchantable or important 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and codomin- 
ant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Important trees are those that 
woodland managers generally favor in intermediate or 
improvement cuttings. They are selected on the basis of 
growth rate, quality, value, and marketability. 

Trees to plant are those that are suitable for commer- 
cial wood production and that are suited to the soils. 


Windbreaks and environmental plantings 


Windbreaks are established to protect livestock, build- 
ings, and yards from wind and snow. Windbreaks also 
help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of low- and high-growing 
broad-leaved and coniferous species provide the most 
protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility of 
the soil. They protect cropland and crops from wind, hold 
snow on the fields, and provide food and cover for wild- 
life. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. A healthy planting stock of suitable species 
planted properly on a well prepared site and maintained 
in good condition can insure a high degree of plant 
survival. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil in 
20 years. The estimates in table 8, based on measure- 
ments and observation of established plantings that have 
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been given adequate care, can be used as a guide in 
planning windbreaks and screens. Additional information 
about planning windbreaks and screens and the planting 
and care of trees can be obtained from local offices of 
the Soil Conservation Service or the Cooperative Exten- 
sion Service or from a nursery. 


Engineering 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction ma- 
terial, and water management. Among those who can 
benefit from this information are engineers, landowners, 
community planners, town and city managers, land de- 
velopers, builders, contractors, and farmers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties” section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behav- 
ior of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, plas- 
ticity index, soil reaction, soil wetness, depth to a sea- 
sonal high water table, slope, likelihood of flooding, natu- 
ral soil structure or aggregation, in-place soil density, and 
geologic origin of the soil material. Where pertinent, data 
about kinds of clay minerals, mineralogy of the sand and 
silt fractions, and the kind of absorbed cations were also 
considered. 

On the basis of information assembled about soil prop- 
erties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in engi- 
neering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, 
commercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste dis- 
posal facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) find sources of gravel, sand, clay, 
and topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil 
and water conservation; (8) relate performance of struc- 
tures already built to the properties of the kinds of soil 
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on which they are built so that performance of similar 
structures on the same or a similar soil in other locations 
can be predicted; and (9) predict the trafficability of soils 
for cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or gener- 
al designs that will overcome unfavorable soil properties 
and minimize soil-related failures. Limitations to the use 
of these data, however, should be well understood. First, 
the data are generally not presented for soil material 
below a depth of 5 or 6 feet. Also, because of the scale 
of the detailed map in this soil survey, small areas of 
soils that differ from the dominant soil may be included 
in mapping. Thus, these dala do not eliminate the need 
for onsite investigations, testing, and analysis by person- 
nel having expertise in the specific use contemplated. 

The information is presented mainly in tables. Table 9 
shows, for each kind of soil, the degree and kind of 
limitations for building site development; table 10, for 
sanitary facilities; and_table 12, for water management. 


Table 11 shows the suitability of each kind of soil as a 


source of construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this 
survey, can be used to make additional interpretations 
and to construct interpretive maps for specific uses of 
land. 

Some of the terms used in this soil survey have a 
special meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, local roads and streets, and 
lawns and landscaping are indicated in table 9. A slight 
limitation indicates that soil properties generally are fa- 
vorable for the specified use; any limitation is minor and 
easily overcome. A moderate limitation indicates that soil 
properties and site features are unfavorable for the spec- 
ified use, but the limitations can be overcome or mini- 
mized by special planning and design. A severe limitation 
indicates that one or more soil properties or site features 
are so unfavorable or difficult to overcome that a major 
increase in construction effort, special design, or inten- 
sive maintenance is required. For some soils rated 
severe, such costly measures may not be feasible. 

Shallow excavations are made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, open ditches, and cemeteries. Such digging 
or trenching is influenced by soil wetness caused by a 
seasonal high water table; the texture and consistence 
of soils; the tendency of soils to cave in or slough; and 
the presence of very firm, dense soil layers, or large 
stones. In addition, excavations are affected by slope of 
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the soil and the probability of flooding. Ratings do not 
apply to soil horizons below a depth of 6 feet unless 
otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, is 
indicated. 

Dwellings and small commercial buildings referred to 
in table 9 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial build- 
ings without basements and for dwellings with and with- 
out basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the struc- 
ture from settling or shear failure of the foundation does 
not occur. These ratings were determined from esti- 
mates of the shear strength, compressibility, and shrink- 
swell potential of the soil. Soil texture, plasticity and in- 
place density, soil wetness, and depth to a seasonal 
high water table were also considered. Soil wetness and 
depth to a seasonal high water table indicate potential 
difficulty in providing adequate drainage for basements, 
lawns, and gardens. Slope and large stones in or on the 
soil are also important considerations in the choice of 
sites for these structures and were considered in deter- 
mining the ratings. Susceptibility to flooding is a serious 
hazard. 

Local roads and streets referred to in table 9 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying 
soil material; a base of gravel, crushed rock fragments, 
or soil material stabilized with lime or cement; and a 
flexible or rigid surface, commonly asphalt or concrete. 
The roads are graded with soil material at hand, and 
most cuts and fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, and shrink-swell potential are indica- 
tors of the traffic supporting capacity used in making the 
ratings. Soil wetness, flooding, slope, and content of 
large stones affect stability and ease of excavation. 

Lawns and landscaping require soils that are suitable 
for the establishment and maintenance of turf for lawns 
and ornamental trees and shrubs for landscaping. The 
best soils are firm after rains, are not dusty when dry, 
and absorb water readily and hold sufficient moisture for 
plant growth. The surface layer should be free of stones. 
If shaping is required, the soils should be thick enough 
over bedrock or hardpan to allow for necessary grading. 
In rating the soils, the availability of water for sprinkling is 
assumed. 
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Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials, Table 10 shows the degree and kind of limita- 
tions of each soil for such uses and for use of the soil as 
daily cover for landfills. It is important to observe local 
ordinances and regulations. 

If the degree of soil limitation is expressed as sight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive 
maintenance is required. Soil suitability is rated by the 
terms good, fair, or poor, which, respectively, mean 
about the same as the terms s/ight, moderate, and 
severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for 
this use. The soil properties and site features considered 
are those that affect the absorption of the effluent and 
those that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, and susceptibility to flooding. Stones and boulders 
interfere with installation. Excessive slope can cause lat- 
eral seepage and surfacing of the effluent. Also, soil 
erosion and soil slippage are hazards if absorption fields 
are installed on sloping soils. 

In some soils, loose sand and gravel is less than 4 
feet below the tile lines. In these soils the absorption 
field does not adequately filter the effluent, and ground 
water in the area may be contaminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be in- 
stalled or the size of the absorption field can be in- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons have a nearly level floor and 
cut slopes or embankments of compacted soil material. 
Aerobic lagoons generally are designed to hold sewage 
within a depth of 2 to 5 feet. Nearly impervious soil 
material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 
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Soils that are very high in content of organic matter and 
those that have cobbles, stones, or boulders are not 
suitable. Unless the soil has very slow permeability, con- 
tamination of ground water is a hazard where the sea- 
sonal high water table is above the level of the lagoon 
floor. In soils where the water table is seasonally high, 
seepage of ground water into the lagoon can seriously 
reduce the lagoon's capacity for liquid waste. Slope and 
susceptibility to flooding also affect the suitability of sites 
for sewage lagoons or the cost of construction. Shear 
strength and permeability of compacted soil material 
affect the performance of embankments. 

Sanitary landfill is a method of disposing of solid waste 
by placing refuse in successive layers either in excavat- 
ed trenches or on the surface of the soil. The waste is 
spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy ve- 
hicular traffic. Risk of polluting ground water and traffica- 
bility affect the suitability of a soil for this use. The best 
soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, 
and are not subject to flooding. Clayey soils are likely to 
be sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse in- 
creases the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is free of large 
stones and boulders. If the seasonal water table is high, 
water will seep into trenches. 

Unless otherwise stated, the limitations in table 10 
apply only to the soil material within a depth of about 6 
feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the 
borrow areas. These factors include slope, erodibility, 
and potential for plant growth. 


SOIL SURVEY 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 11 by 
ratings of good, fair, or poor. The texture, thickness, and 
organic-matter content of each soil horizon are important 
factors in rating soils for use as construction materials. 
Each soil is evaluated to the depth observed, generally 
about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. 
The performance of soil after it is stabilized with lime or 
cement is not considered in the ratings, but information 
about some of the soil properties that influence such 
performance is given in the descriptions of the soil 
series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. it is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 15 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential and few cobbles and stones. They 
are at least moderately well drained and have slopes of 
15 percent or less. Soils rated fair have a plasticity index 
of less than 15 and have other limiting features, such as 
moderate  shrink-swell potential, moderately steep 
slopes, wetness, or many stones. If the thickness of 
suitable material is less than 3 feet, the entire soil is 
rated poor. 

Sand and grave/ are used in great quantities in many 
kinds of construction. The ratings in table 11 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 15. 

Topsoil is used їп areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
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preparing a seedbed and by the ability of the soil materi- 
al to support plantlife. Also considered is the damage 
that can result at the area from which the topsoil is 
taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is deter- 
mined by texture, structure, and the amount of toxic 
substances. Organic matter in the A1 or Ap horizon 
greatly increases the absorption and retention of mois- 
ture and nutrients. Therefore, the soil material from these 
horizons should be carefully preserved for later use. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and have 
gentle slopes. They are naturally fertile or respond well 
to fertilizer. They are not so wet that excavation is diffi- 
cult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel or stones. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel or stones; 
steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic maiter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as A1 or Ap in the soil 
series descriptions. The absorption and retention oí 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 12 site features that affect use are indi- 
cated for each kind of soil. This information is significant 
in planning, installing, and maintaining water control 
structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low seep- 
age potential, which is determined by permeability and 
the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organ- 
ic matter in a soil downgrade the suitability of a soil for 
use in embankments, dikes, and levees. 

Drainage ot soil is affected by such soil properties as 
permeability; texture; hardpan, or other layers that affect 
the rate of water movement; depth to the water table; 
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slope; stability of ditchbanks; susceptibility to flooding; 
alkalinity; and availability of outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and soil 
blowing, texture, depth of root zone, rate of water intake 
at the surface, permeability of the soil below the surface 
layer, available water capacity, need for drainage, and 
depth to the water table. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak into 
the soil or flow slowly to an outlet. Features that affect 
suitability of a soil for terraces are uniformity and steep- 
ness of slope; large stones; permeability; ease of estab- 
lishing vegetation; and resistance to water erosion, soil 
blowing, soil slipping, and piping. 

Grassed waterways are constructed to channel runoff 
to outlets at a nonerosive velocity. Features that affect 
the use of soils for waterways are slope, permeability, 
erodibility, wetness, and suitability for permanent vegeta- 
tion. 


Recreation 


The soils of the survey area are rated in table 13 
according to limitations that affect their suitability for 
recreation uses. The ratings are based on such restric- 
tive soil features as flooding, wetness, slope, and texture 
of the surface layer. Not considered in these ratings, but 
important in evaluating a site, are location and accessi- 
bility of the area, size and shape of the area and its 
scenic quality, the ability of the soil to support vegeta- 
tion, access to water, potential water impoundment sites 
available, and either access to public sewerlines or ca- 
pacity of the soil to absorb septic tank effluent. Soils 
subject to flooding are limited, in varying degree, for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. Onsite assess- 
ment of height, duration, intensity, and frequency of 
flooding is essential in planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. Sight means that the soil 
properties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance. Severe means that 
soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 13 can be supplemented by 
information in other parts of this survey. Especially help- 
ful are interpretations for septic tank absorption fields, 
given in table 10, and interpretations for dwellings with- 
out basements and for local roads and streets, given in 
table 9. 
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Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular Traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but re- 
mains firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to 
obtain a uniform grade, the depth of the soil over bed- 
rock should be enough to allow necessary grading. 

Paths and trails tor walking, horseback riding, bicy- 
cling, and other uses should require little or no cutting 
and filling. The best soils for this use are those that are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once during the 
annual period of use. They should have moderate slopes 
and have few or no stones or boulders on the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be re- 
quired. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They should 
have a surface that is free of stones and boulders and 
have moderate slopes. Suitability of the soil for traps, 
tees, or greens was not considered in rating the soils. 
Irrigation is an assumed management practice. 


Wildlife habitat 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they 
affect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, 
and water. If any one of these elements is missing, is 
inadeguate, or is inaccessible, wildlife either are scarce 
or do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 


SOIL SURVEY 


In table 14, the soils in the survey area are rated 
according io their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of man- 
agement needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. À rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils 
having such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grain and seed crops are corn, 
wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, flood hazard, and slope. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grasses and legumes are fescue, 
bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds, that provide 
food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, and flood hazard. Soil 
temperature and soil moisture are also considerations. 
Examples of wild herbaceous plants are bluestem, gold- 
enrod, beggarweed, wheatgrass, and grama. 
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Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. 
Major soil properties that affect growth of hardwood 
trees and shrubs are depth of the root zone, available 
water capacity, and wetness. Examples of native plants 
are oak, poplar, cherry, apple, hawthorn, dogwood, hick- 
ory, blackberry, and blueberry. Examples of fruit-produc- 
ing shrubs that are commercially available and suitable 
for planting on soils rated good are Russian-olive, 
autumn-olive, and crabapple. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Soil proper- 
ties that have a major effect on the growth of coniferous 
plants are depth of the root zone, available water capac- 
ity, and wetness. Examples of coniferous plants are pine, 
spruce, fir, cedar, and juniper. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, slope, and surface 
stoniness. Examples of wetland plants are smartweed, 
wild millet, and wildrice and rushes, sedges, and reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are wetness, surface stoniness, 
slope, and permeability. The availability of a dependable 
water supply is important if water areas are to be devel- 
oped. Examples of shallow water areas are marshes, 
waterfowl feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in the 
following paragraphs. 

Openland habitat consists of cropland, pasture, mead- 
ows, and areas that are overgrown with grasses, herbs, 
shrubs, and vines. These areas produce grain and seed 
crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field spar- 
row, cottontail rabbit, and red fox. 

Woodland habitat consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted 
to these areas include wild turkey, ruffed grouse, wood- 
cock, thrushes, woodpeckers, squirrels, raccoon, and 
deer. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, muskrat, mink, and beaver. 
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Soil properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made during 
the course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil scien- 
tists can identify several important soil properties. They 
note the seasonal soil moisture condition or the pres- 
ence of free water and its depth. For each horizon in the 
profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
soil; and the consistence of the soil material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially 
properties that cannot be estimated accurately by field 
observation. Laboratory analyses are not conducted for 
all soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby 
survey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of engi- 
neering properties, the engineering classifications, and 
the physical and chemical properties of each major hori- 
zon of each soil in the survey area. They also present 
data about pertinent soil and water features. 


Engineering properties 


Table 15 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 15 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each hori- 
zon is indicated. More information about the range in 
depth and about other properties in each horizon is 
given for each soil series in the section “Soil series and 
morphology.” 

Texture is described in table 15 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If a soil contains gravel or other parti- 
cles coarser than sand, an appropriate modifier is added, 
for example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 


32 


The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (Unified) (2) and the system adopted by the 
American Association of State Highway and Transporta- 
tion Officials (AASHTO) (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, 
CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral soil 
is classified in one of seven basic groups ranging from 
A-1 through A-7 on the basis of grain-size distribution, 
liquid limit, and plasticity index. Soils in group A-1 are 
coarse grained and low in content of fines. At the other 
extreme, in group A-7, are fine-grained soils. Highly or- 
ganic soils are classified in group A-8 on the basis of 
visual inspection. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-1-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. 
These numbers range from 0 for the best subgrade ma- 
terial to 20 or higher for the poorest. The estimated 
classification, without group index numbers, is given in 
table 15. Also in table 15 the percentage, by weight, of 
rock fragments more than 3 inches in diameter is esti- 
mated for each major horizon. These estimates are de- 
termined mainly by observing volume percentage in the 
field and then converting that, by formula, to weight 
percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators 
in making general predictions of soil behavior. Ranges in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made 
during the survey. 
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In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across classifi- 
cation boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 16 shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
engineering uses. These estimates are given for each 
major horizon, at the depths indicated, in the typical 
pedon of each soil. The estimates are based on field 
observations and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil 
features as plowpans and surface crusts. Permeability of 
the soil is an important factor to be considered in plan- 
ning and designing drainage systems, in evaluating the 
potential of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irriga- 
tion systems. 

Soil reaction is expressed as a range in pH values. 
The range in pH of each major horizon is based on many 
field checks. For many soils, the values have been veri- 
fied by laboratory analyses. Soil reaction is important in 
selecting the crops, ornamental plants, or other plants to 
be grown; in evaluating soil amendments for fertility and 
stabilization; and in evaluating the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also 
influence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless spe- 
cial designs are used. A high shrink-swell potential indi- 
cates that special design and added expense may be 
required if the planned use of the soil will not tolerate 
large volume changes. 
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Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil 
is modified by factors representing plant cover, grade 
and length of slope, management practices, and climate. 
The soil-loss tolerance factor (T) is the maximum rate of 
soil erosion, whether from rainfall or soil blowing, that 
can occur without reducing crop production or environ- 
mental quality. The rate is expressed in tons of soil loss 
per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are extremely erodible, so vegetation 
is difficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops 
can be grown if intensive measures to control soil blow- 
ing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible, but crops can be grown if intensive measures 
to control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible, but crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, 
and crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops can 
easily be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 
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Soil and water features 


Table 17 contains information helpful in planning land 
uses and engineering projects that are likely to be affect- 
ed by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have re- 
ceived precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist chiefly of 
deep, well drained to excessively drained sands or grav- 
els. These soils have a high rate of water transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams or with runoff from adjacent 
slopes. Water standing for short periods after rains or 
after snow melts is not considered flooding, nor is water 
in swamps and marshes. Flooding is rated in general 
terms that describe the frequency and duration of flood- 
ing and the time of year when flooding is most likely. The 
ratings are based on evidence in the soil profile of the 
effects of flooding, namely thin strata of gravel, sand, 
silt, or, in places, clay deposited by floodwater; irregular 
decrease in organic-matter content with increasing 
depth; and absence of distinctive soil horizons that form 
in soils of the area that are not subject to flooding. The 
ratings are also based on local information about flood- 
water levels in the area and the extent of flooding; and 
on information that relates the position of each soil on 
the landscape to historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis for 
land-use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific flood 
frequency levels. 
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High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. 
Estimates are based mainly on the relationship between 
grayish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 17 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched, or apparent; and the months of the year 
that the water table commonly is high. Only saturated 
zones above a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such 
information is also needed to decide whether or not 
construction of basements is feasible and to determine 
how septic tank absorption fields and other underground 
installations will function. Also, a seasonal high water 
table affects ease of excavation. 

Subsidence is the settlement of organic soils or of 
soils containing semifluid layers. Initial subsidence gener- 
ally results from drainage. Total subsidence is initial sub- 
sidence plus the slow sinking that occurs over a period 
of several years as a result of the oxidation or compres- 
sion of organic material. 

Potential frost action refers to the likelihood of 
damage to pavements and other structures by frost 
heaving and low soil strength after thawing. Frost action 
results from the movement of soil moisture into the 
freezing temperature zone in the soil, which causes ice 
lenses to form. Soil texture, temperature, moisture con- 
tent, porosity, permeability, and content of organic matter 
are the most important soil properties that affect frost 
action. It is assumed that the soil is not covered by 
insulating vegetation or snow and is not artificially 
drained. Silty and clayey soils that have a high water 
table in winter are most susceptible to frost action. Well 
drained very gravelly or sandy soils are the least suscep- 
tible. 

Hisk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
steel or concrete. The rate of corrosion of uncoated 
steel is related to soil moisture, particle-size distribution, 
total acidity, and electrical conductivity of the soil materi- 
al. The rate of corrosion of concrete is based mainly on 
the sulfate content, texture, and acidity of the soil. Pro- 
tective measures for steel or more resistant concrete 
help to avoid or minimize damage resulting from the 
corrosion. Uncoated steel intersecting soil boundaries or 
soil horizons is more susceptible to corrosion than an 
installation that is entirely within one kind of soil or within 
one soil horizon. 
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Classification of the soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
system should refer to “Soil taxonomy” (8). 

The system of classification has six categories. Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. In 
this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. The properties selected 
for the higher categories are the result of soil genesis or 
of factors that affect soil genesis. In table 18, the soils of 
the survey area are classified according 10 the system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of 
dominant soil-forming processes that have taken place. 
Each order is identified by a word ending in so/. An 
example is Alfisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Udalf (Ud, meaning humid, plus a/f, 
from Alfisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; 
soil moisture and temperature regimes; and base status. 
Each great group is identified by the name of a suborder 
and a prefix that suggests something about the proper- 
ties of the soil. An example is Hapludalfs (Hap/, meaning 
simple horizons, plus uda/f, the suborder of Alfisols that 
have an udic moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other 
orders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective 7ypic identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Hapludalfs. 

FAMILY. Families are established within a subgroup on 
the basis of similar physical and chemical properties that 
affect management. Among the properties considered in 
horizons of major biological activity below plow depth are 
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particle-size distribution, mineral content, temperature 
regime, thickness of the soil penetrable by roots, consis- 
tence, moisture equivalent, soil slope, and permanent 
cracks. A family name consists of the name of a sub- 

` group and a series of adjectives. The adjectives are the 
class names for the soil properties used as family differ- 
entiae. An example is fine-loamy, mixed, mesic, Typic 
Hapludalfs. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, consis- 
tence, and mineral and chemical composition. 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described in detail. The descriptions are 
arranged in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other 
series. Then a pedon, a small three-dimensional area of 
soil that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (6). Unless 
otherwise noted, colors described are for moist soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or mapping units, of each soil series are de- 
scribed in the section “Soil maps for detailed planning.” 


Adrian series 


The Adrian series consists of very poorly drained, 
moderately slowly to moderately rapidly permeable soils 
on lake plains and in depressions. These soils formed in 
organic material 16 to 50 inches thick over sand. Slope 
is 0 to 2 percent. 

Adrian soils are similar to Edwards and Houghton soils 
and are adjacent to Edwards, Gilford, Glendora, Granby, 
and Houghton soils. Edwards and Houghton soils are 
organic. The very poorly drained Edwards soils are 16 to 
50 inches deep over marl. The very poorly drained 
Houghton soils are more than 50 inches deep. The very 
poorly drained Gilford and Glendora soils and the poorly 
drained Granby soils formed in sandy material. Adrian, 
Houghton, and Edwards soils are in similar landscape 
positions. Gilford and Granby soils are in slightly higher 
sandy areas. Glendora soils are on flood plains. 

Typical pedon of Adrian muck, 1,980 feet north and 
600 feet west of the southeast corner sec. 10, T. 1 S., R. 
12 W. . 


Oa1—0 to 13 inches; black (10YR 2/1) broken face and 
rubbed sapric material; less than 5 percent fiber; 
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strong medium subangular blocky structure; friable; 
many roots; slightly acid; gradual smooth boundary. 

Oa2—13 to 25 inches; black (10YR 2/1) broken face 
and rubbed sapric material; less than 5 percent 
fiber; weak medium subangular blocky structure; 
common roots; slightly acid; gradual smooth bound- 
ary. 

Oa3—25 to 31 inches; black (10YR 2/1) broken face 
and rubbed sapric material; less than 5 percent 
fiber; weak coarse subangular blocky structure; 
slightly acid; clear smooth boundary. 

llC—31 to 60 inches; dark gray (10YR 4/1) sand; single 
grained; loose; mildly alkaline. 


Depth to the sandy IIC horizon is 16 to 50 inches. The 
organic material is derived mainly from herbaceous 
plants. The solum is up to 10 percent woody material. 

The lower layers of organic material are up to about 
40 percent silt loam or sand. In some pedons they con- 
tain some shells. 

The IIC horizon has a hue of 10YR, 7.5YR, or 2.5Y, 
value of 3 or 4, and chroma of 4 or less. It is sand, 
gravelly sand, or loamy sand. 


Brady series 


The Brady series consists of somewhat poorly drained, 
moderately rapidly permeable soils on outwash plains 
and in depressions. These soils formed in sandy sedi- 
ments. Slope is 0 to 3 percent. The Brady soils in Kala- 
mazoo County have a lighter colored surface layer than 
is typical of the Brady series. This difference, however, 
does not alter their use and management. 

Brady soils are similar to Bronson and Gilford soils 
and are adjacent to Bronson, Gilford, and Oshtemo soils. 
The moderately well drained Bronson soils and the well 
drained Oshtemo soils are in slightly higher landscape 
positions than Brady soils. The very poorly drained Gil- 
ford soils are in depressions and along streams. 

Typical pedon of Brady sandy loam, 0 to 30 percent 
slopes, 525 feet south and 585 feet west of the center 
of sec. 14, T.1 S., R. 2 W. 


Ар—0 to 12 inches; very dark grayish brown (10YR 3/2) 
sandy loam; light brownish gray (10YR 6/2) dry; 
weak fine granular structure; friable; few fine roots; 
about 1 percent pebbles; medium acid; abrupt 
smooth boundary. 

B21t—12 to 18 inches; mottled yellowish brown (10YR 
5/4) and grayish brown (10YR 5/2) sandy loam; 
moderate coarse subangular blocky structure; fri- 
able; few fine roots; clay bridging of sand grains; 
about 1 percent pebbles; slightly acid; clear wavy 
boundary. 

B22t—18 to 24 inches; mottled brown (10YR 5/3), 
strong brown (7.5YR 5/6), and yellowish brown 
(10YR 5/6) sandy loam; massive; friable; clay bridg- 
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ing of sand grains; about 1 percent pebbles; slightly 
acid; gradual wavy boundary. 

B31—24 to 34 inches; brown (10YR 5/3) loamy sand; 
common coarse distinct dark yellowish brown (10YR 
4/6) mottles; massive; very friable; about 1 percent 
pebbles; slightly acid; abrupt smooth boundary. 

llB82—34 to 43 inches; dark brown (7.5YR 4/4) loamy 
sand; many coarse prominent light gray (10YR 7/2) 
mottles; weak medium subangular blocky structure; 
friable; about 15 percent pebbles; medium acid; 
abrupt smooth boundary. 

IIB33—43 to 56 inches; brown (10YR 5/3) loamy sand; 
massive; very friable; about 5 percent pebbles; 
slightly acid; gradual wavy boundary. 

llC—56 to 68 inches; grayish brown (10YR 5/2) sand; 
single grained; loose; about 5 percent pebbles; neu- 
tral. 


Solum thickness ranges from 40 to 70 inches but is 
typically 48 to 60 inches. Reaction is slightly acid to 
strongly acid. The pebble content ranges from 0 to 20 
percent throughout the profile. 

The A horizon has value of 3 or 4 and chroma of 1 or 
2. It is typically sandy loam, but the range includes loamy 
sand. In noncultivated areas the soil has a 1- to 3-inch 
A2 horizon of sandy loam or loamy sand. 

The B2 horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 2 to 6. It is typically sandy loam but 
includes thin bands of loamy sand or clay loam. 

The IIC horizon has chroma of 1 to 3. 


Bronson series 


The Bronson series consists of moderately well 
drained, moderately rapidly permeable soils on outwash 
plains and in depressions. These soils formed in sandy 
sediments. Slope is 0 to 3 percent. 

Bronson soils are similar to and adjacent to Brady and 
Oshtemo soils. The somewhat poorly drained Brady soils 
are in depressions. The well drained Oshtemo soils are 
in slightly higher landscape positions. 

Typical pedon of Bronson sandy loam, 0 to 3 percent 
slopes, 1,510 feet south and 175 feet west of the north- 
east corner sec. 10, T. 4 S., R. 10 W. 


Ap—0 to 9 inches; dark grayish brown (10YR 4/2) sandy 
loam; weak medium granular structure; friable; 
common fine roots; neutral; clear smooth boundary. 

A2—9 to 17 inches; yellowish brown (10YR 5/6) loamy 
sand; few distinct strong brown (7.5YR 5/8) mottles; 
weak medium granular structure; very friable; few 
fine roots; dark grayish brown (10YR 4/2) Ap materi- 
al in wormholes and root channels; neutral; clear 
wavy boundary. 

B21t—17 to 25 inches; dark yellowish brown (10YR 4/4) 
sandy loam; common medium distinct yellowish red 
(SYR 5/8) and common fine distinct gray (10YR 
5/1) mottles; weak medium subangular blocky struc- 
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ture; friable; clay bridging; dark grayish brown (10YR 
4/2) Ap material in wormholes and root channels; 
about 1 percent pebbies; neutral; gradual wavy 
boundary. 

B22t—25 to 33 inches; strong brown (7.5YR 5/6) sandy 
loam; few fine distinct light gray (10YR 7/1) mottles; 
weak medium subangular blocky structure; very fri- 
able; clay bridging; about 1 percent pebbles; strong- 
ly acid; gradual wavy boundary. 

B3—33 to 48 inches; yellowish brown (10YR 5/4) loamy 
sand; few medium distinct gray (10YR 6/1) mottles; 
massive; very friable; about 1 percent pebbles; 
strongly acid; gradual wavy boundary. 

C1—48 to 53 inches; yellowish brown (10YR 5/4) sand; 
common medium distinct dark yellowish brown 
(10YR 3/6) mottles; single grained; loose; about 1 
percent pebbles; strongly acid; gradual wavy bound- 


ary. 

C2—53 to 66 inches; pale brown (10YR 6/3) sand; 
single grained; loose; about 1 percent pebbles; 
medium acid. 


Pebble content is 0 to 5 percent throughout the profile. 
The A2 horizon is loamy sand or sandy loam. 

The Bt horizon has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma of 4 to 6. In some pedons it is sandy 
clay loam. 


Coloma series 


The Coloma series consists of somewhat excessively 
drained, rapidly permeable soils on outwash plains and 
moraines. These soils formed in sandy deposits. Slope 
ranges from 0 to 35 percent. 

Coloma soils are similar to Spinks soils and are adja- 
cent to Oshtemo, Plainfield, and Spinks soils. All of 
these soils are in similar landscape positions. The well 
drained Oshtemo and Spinks soils have more clay in the 
profile than Coloma soils and have a higher available 
water capacity. The excessively drained Plainfield soils 
do not have loamy sand lamellae. 

Typical pedon of Coloma loamy sand, 0 to 6 percent 
slopes, 1,000 feet north and 1,000 feet west of the 
southeast corner sec. 20, T. 1 S., R. 12 W. 


A1—0 to 10 inches; dark brown (10YR 4/3) loamy sand; 
weak fine granular structure; very friable; common 
roots; 1 percent pebbles; slightly acid; clear smooth 
boundary. 

A21—10 to 26 inches; light yellowish brown (10YR 6/4) 
sand; single grained; loose; few roots; 1 percent 
pebbles; slightly acid; gradual wavy boundary. 

A22—26 to 42 inches; yellowish brown (10YR 5/4) sand; 
single grained; loose; slightly acid; gradual wavy 
boundary. 

A&B—42 to 66 inches; yellowish brown (10YR 5/4) 
sand; single grained (A2); loose; lamellae and bands 
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of brown (7.5YR 4/4) loamy sand (B2t); massive; 
friable; slightly acid. 


The pebble content ranges from 0 to 10 percent 
throughout the profile. 

The A horizon has value of 3 to 6 and chroma of 2 to 
6. In wooded areas the soil has a very dark grayish 
brown (10YR 3/2) loamy sand A1 horizon 2 to 3 inches 
thick and a dark yellowish brown (10YR 4/4) A12 hori- 
zon 3 to 5 inches thick. 

Lamallae have hue of 7.5YR or 10YR, value of 4 or 5, 
and chroma of 4 to 6. They are at depths of 40 inches or 
more. They are loamy sand or sandy loam 1/8 to 1 inch 
thick. Total thickness is less than 6 inches. 


Dowagiac series 


The Dowagiac series consists of well drained soils that 
are moderately permeable in the upper part and rapidly 
permeable in the lower part. These soils are on outwash 
plains. They formed in loamy over sandy material. Slope 
is 0 to 3 percent. 

Dowagiac soils are similar to Kalamazoo and School- 
craft soils. They are adjacent to Kalamazoo, Oshtemo, 
Sleeth, and Schoolcraft soils. The well drained Dowa- 
giac, Kalamazoo, and Schoolcraft soils are in similar 
landscape positions. The surface layer is lighter colored 
in the Kalamazoo soils than in the Dowagiac soils and is 
thicker in the Schoolcraft soils. The well drained Osh- 
temo soils are in adjacent sloping areas. The somewhat 
poorly drained Sleeth soils are in depressions and along 
intermittent drains. 

Typical pedon of Dowagiac loam, O to 3 percent 
slopes, 1,100 feet east and 20 feet north of the center of 
sec. 2, T. 4 S., R. 12 W. 


Ар—0 to 9 inches; very dark brown (10YR 2/2) loam; 
weak medium granular structure; friable; many fine 
roots; slightly acid; abrupt smooth boundary. 

A2—9 to 11 inches; dark grayish brown (10YR 4/2) 
loam; weak thin platy structure; friable; many fine 
roots; slightly acid; gradual wavy boundary. 

B1—11 to 16 inches; dark brown (10YR 4/3) loam; weak 
fine subangular blocky structure; friable; many fine 
roots; slightly acid; gradual wavy boundary. 

B21t—16 to 29 inches; dark yellowish brown (10YR 4/4) 
clay loam; moderate medium subangular blocky 
structure; firm; common roots; fine discontinuous dark 
reddish brown (5YR 2/2, 2/3) thin clay films on 
faces of peds; medium acid; clear smooth boundary. 

B22t—29 to 38 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak medium subangular blocky struc- 
ture; friable; few fine roots; thin clay films on faces 
of peds and bridging of sand grains; strongly acid; 
gradual wavy boundary. 

IIB3—38 to 50 inches; yellowish brown (10YR 5/6) sand; 
single grained; loose; medium acid; abrupt irregular 
boundary. 
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IIC—50 to 60 inches; brown (10YR 5/3) sand; single 
grained; loose; neutral. 


Depth of the solum ranges from 45 to 60 inches. The 
pebble content ranges from 0 to 30 percent. 

The Ap horizon has a value of 2 or 3 and chroma of 1 
or 2. It is typically loam, but the range includes sandy 
loam. 

The B horizon has hue of 10YR or 7.5YR, value of 3 
to 5, and chroma of 3 to 6. The clay content of the B2 
horizon ranges from 18 to 35 percent. 

The C horizon has value of 4 to 6 and chroma of 3 to 
6. It is sand, gravelly sand, or gravel and sand. The 
pebble content ranges from 0 to 30 percent. - 


Edwards series 


The Edwards series consists of very poorly drained, 
moderately slowly to moderately rapidly permeable soils 
in depressions. These soils formed in organic material 16 
to 50 inches thick over marl. Slope is 0 to 2 percent. 

Edwards soils are similar to Adrian soils. They are 
adjacent to Adrian, Gilford, Glendora, Granby, and 
Houghton soils. The very poorly drained Adrian and 
Houghton soils are organic. They are in landscape posi- 
tions similar to those of Edwards soils. Adrian soils are 
16 to 50 inches deep over sand. Houghton soils are 
organic to a depth of 51 inches or more. The very poorly 
drained Gilford and Glendora soils and poorly drained 
Granby soils formed in sandy material. Gilford and 
Granby soils are in slightly higher sandy areas than Ed- 
wards soils. Glendora soils are on flood plains along 
perennial streams. 

Typical pedon of Edwards muck, 275 feet north and 
400 feet west of the center of sec. 25, T.4 S., R. 10 W. 


Oa1—0 to 9 inches; black (10YR 2/1) broken face and 
rubbed sapric material; less than 5 percent fiber, a 
trace rubbed; weak fine granular structure; neutral; 
clear smooth boundary. 

Oa2—9 to 17 inches; black (10YR 2/1) broken face, 
very dark brown (10YR 2/2) rubbed sapric material; 
less than 5 percent fiber, a trace rubbed; strong 
coarse platy structure; neutral; clear smooth bound- 
ary. 

Oa3—17 to 26 inches; very dark brown (10YR 2/2) 
broken face, black (10YR 2/1) rubbed sapric materi- 
al; about 15 percent fiber, less than 5 percent 
rubbed; massive; mildly alkaline; clear smooth 
boundary. 

Lca—26 to 60 inches; light gray (10YR 6/1) marl; mas- 
sive; friable; violent effervescence; moderately alka- 
line. 


Depth to the Lca horizon ranges from 16 to 50 inches. 
The organic material is derived mainly from herbaceous 
plants. The profile is up to 10 percent woody material. 
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In some pedons the subsurface layer contains fibric 
material, but the total thickness of this material is less 
than 5 inches. In some pedons snail shells and a thin 
layer of coprogenous earth occur directly above the 
marl. 

The Lea horizon has value of 5 to 7 and chroma of 1 
or 2. 


Gilford series 


The Gilford series consists of very poorly drained, 
moderately rapidly permeable soils that occupy outwash 
plains and glacial lakebeds. These soils formed in sandy 
sediments. Slope is 0 to 2 percent. 

Gilford soils are adjacent to Adrian, Brady, Bronson, 
and Granby soils. The very poorly drained Adrian soils 
are organic and are 16 to 50 inches deep over sand. 
They formed in depressions. The somewhat poorly 
drained Brady soils and the moderately well drained 
Bronson soils are in slightly higher landscape positions 
than Gilford soils. The poorly drained Granby soils are in 
landscape positions similar to those of Gilford soils, but 
they are sandy and are more droughty. 

Typical pedon of Gilford sandy loam, 1,320 feet south 
and 640 feet east of the center of sec. 31, T. 1 S., R. 12 
W. 


Ар—0 to 12 inches; black (10YR 2/1) sandy loam; very 
dark gray (10YR 3/1) dry; few faint dark yellowish 
brown (10YR 3/4) mottles; weak fine granular struc- 
ture; many fine and medium roots; neutral; clear 
smooth boundary. 

A12—12 to 17 inches; very dark gray (10YR 3/1) sandy 
loam; weak fine subangular blocky structure; friable; 
common fine and medium roots; neutral; clear wavy 
boundary. 

B21g—17 to 21 inches; mottled grayish brown (10YR 
5/2), yellowish brown (10YR 5/4, 5/6), and dark 
grayish brown (10YR 4/2) sandy loam; massive; 
very friable; few fine roots; about 1 percent pebbles; 
neutral; gradual wavy boundary. 

B22g—21 to 31 inches; gray (2.5Y 6/0) sandy loam; 
common fine prominent yellowish red (5YR 5/6) 
mottles; weak fine subangular blocky structure; fri- 
able; few fine roots; slightly acid; gradual wavy 
boundary. 

B3—31 to 42 inches; yellowish brown (10YR 5/4) loamy 
sand; few fine faint yellowish brown (10YR 5/8) mot- 
tles; massive; very friable; neutral; gradual wavy 
boundary. 

ИС—42 to 60 inches; grayish brown (10YR 5/2) sand; 
few fine distinct yellowish brown (10YR 5/6) mottles; 
single grained; about 5 percent pebbles; mildly alka- 
line. 


Solum thickness ranges from 20 to 44 inches. The 
pebble content is 0 to 10 percent. Thickness of the 
mollic epipedon ranges from 10 to 20 inches. 
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The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is dominantly sandy loam, but the 
range includes loam. 

The B horizon has hue of 10YR or 2.5Y, value of 4 to 
6, and chroma of 0 to 6. It is mottled. In some pedons 
the B2g horizon is 1 to 3 inches of loam or clay loam. 

The C horizon has value of 5 or 6 and chroma of 2 to 
4. 


Glendora series 


The Glendora series consists of very poorly drained, 
rapidly permeable soils on flood plains along perennial 
rivers and streams. These soils formed in sandy allu- 
vium. Slope is 0 to 2 percent. 

Glendora soils are similar to Gilford and Granby soils. 
They are adjacent to Adrian, Granby, and Gilford, 
Houghton, and Sebewa soils. The very poorly drained 
Adrian and Houghton soils are organic. They occupy 
depressions. Adrian soils are 16 to 50 inches of muck 
over sand, and Houghton soils are more than 51 inches 
of muck. The very poorly drained Gilford soils and the 
poorly drained Granby soils are sandy and are less strati- 
fied than Glendora soils. They are in slightly higher land- 
scape positions. The very poorly drained Sebewa soils 
have more clay than Glendora soils and are in slightly 
higher landscape positions. 

Typical pedon of Glendora sandy loam, 1,200 feet 
north and 50 feet west of the southeast corner sec. 20, 
T. 4 S., R. 9 W. 


A1—0 to 10 inches; black (10YR 2/1) sandy loam; weak 
fine granular structure; friable; many roots; neutral; 
clear wavy boundary. 

C1—10 to 21 inches; light brownish gray (10YR 6/2) 
sand; black (10YR 2/1) loamy sand and organic 
bands 1/8 to 1 inch thick; single grained; loose; 
common roots; neutral; gradual wavy boundary. 

C2—21 to 42 inches; pale brown (10YR 6/3) and dark 
yellowish brown (10YR 4/4) sand; black (10YR 2/1) 
organic bands less than 1/4 inch thick; single 
grained; loose; common roots; neutral; gradual wavy 
boundary. 

C3—42 to 60 inches; brown (10YR 5/3) sand; black 
(10YR 2/1) organic bands 1/8 to 1/2 inch thick; 
single grained; loose; neutral. 


Layers of this soil are highly variable in sequence and 
thickness within a horizontal distance of a few feet. 


Granby series 


The Granby series consists of poorly drained, rapidly 
permeable soils in glacial lakebeds. These soils formed 
in sandy sediments. Slope is 0 to 2 percent. The Granby 
soils in Kalamazoo County have an irregular decrease in 
organic carbon and are more acid in the C horizon than 
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is typical of the Granby series. This difference, however, 
does not alter use and management of the soils. 

Granby soils are similar to Gilford soils. They are adja- 
cent to Adrian, Gilford, Houghton, and Thetford soils. 
The very poorly drained Adrian and Houghton soils are in 
depressions filled with organic matter. Houghton soils 
are more than 51 inches of muck, and Adrian soils are 
16 to 50 inches of muck over sand. The very poorly 
drained Gilford soils are in landscape positions similar to 
those of Granby soils, but they have a finer textured 
solum. The somewhat poorly drained Thetford soils are 
at slightly higher elevations. 

Typical pedon of Granby loamy sand, 650 feet north 
and 600 feet west of the southeast corner sec. 20, T. 1 
S., R. 9 W. 


A1—0 to 13 inches; black (10YR 2/1) loamy sand; dark 
gray (10YR 4/1) dry; weak fine granular structure; 
very friable; many roots; slightly acid; clear smooth 
boundary. 

B1—13 to 16 inches; pale brown (10YR 6/3) sand; 
single grained; loose; about 1 percent pebbles; neu- 
tral; gradual wavy boundary. 

B2g—16 to 30 inches; light brownish gray (10YR 6/2) 
sand; single grained; loose; about 3 percent peb- 
bles; neutral; gradual wavy boundary. 

B3g—30 to 36 inches; dark grayish brown (10YR 4/2) 
sand; single grained; loose; neutral; gradual wavy 
boundary. 

C—36 to 60 inches; brown (10YR 5/3) sand; few 
medium faint yellowish brown (10YR 5/6) mottles; 
single grained; loose; strongly acid. 


Thickness of the solum ranges from 28 to 42 inches. 
The pebble content ranges from 0 to 5 percent through- 
out. 

The A horizon has chroma of 2 or less. 

The B horizon has value of 4 to 6 and chroma of 2 or 
3. In some pedons this horizon contains thin discontinu- 
ous bands of coarse sand. Total thickness of the bands 
is 3 or 4 inches. 

The C horizon has value of 5 to 7 and chroma of 2 or 
3. 


Houghton series 


The Houghton series consists of very poorly drained, 
modérately slowly to moderately rapidly permeable soils 
in depressions. These soils formed in organic material 
more than 51 inches thick. Slope is 0 to 2 percent. 

Houghton soils are similar to Adrian and Edwards 
soils. They are adjacent to Adrian, Edwards, Gilford, 
Glendora, Granby, and Sebewa soils. The very poorly 
drained Adrian and Edwards soils are in landscape posi- 
tions similar to those of Houghton soils. Adrian soils are 
underlain by sand at depths of 16 to 50 inches, and 
Edwards soils are underlain by marl at similar depths. 
The very poorly drained Gilford and Glendora soils and 
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the poorly drained Granby soils formed in sand. Gilford 
and Granby soils are at slightly higher elevations than 
Houghton soils. Glendora soils are on flood plains along 
perennial streams. The very poorly drained Sebewa soils 
are on slightly higher knolls than Houghton soils and are 
heavier textured. 

Typical pedon of Houghton muck, 1,000 feet south 
and 250 feet west of the northeast corner sec. 25, T. 4 
S., R. 10 W. 


Oa1—0 to 10 inches; black (10YR 2/1) broken face and 
rubbed sapric material; about 5 percent fiber, a trace 
rubbed; weak coarse subangular blocky structure; 
neutral; gradual wavy boundary. 

Oa2—10 to 21 inches; black (10YR 2/1) broken face 
and rubbed sapric material; about 5 percent fiber, a 
trace rubbed; massive; mildly alkaline; gradual wavy 
boundary. 

Oa3—21 to 56 inches; black (10YR 2/1) broken face, 
very dark brown (10YR 2/2) rubbed sapric material; 
about 10 percent fiber, less than 5 percent rubbed; 
massive; mildly alkaline; clear smooth boundary. 

Oa4—56 to 66 inches; very dark brown (10YR 2/2) 
broken face and rubbed sapric material; about 25 
percent fiber, less than 5 percent rubbed; massive; 
mildly alkaline. 


The content of woody fragments ranges from 0 to 10 
percent. The organic layers have hue of 10YR, 7.5YR, or 
5YR, value of 2 or 3, and chroma of 0 to 3. Total 
thickness of the hemic and fibric material is less than 5 
inches. 


Kalamazoo series 


The Kalamazoo series consists of well drained soils 
that are moderately permeable in the upper part and 
rapidly permeable in the lower part. These soils are on 
outwash plains and moraines. They formed in loamy over 
sandy material. Slope ranges from O to 12 percent. 

Kalamazoo soils are similar to Dowagiac and School- 
craft soils. They are adjacent to Dowagiac, Oshtemo, 
Sebewa, Sleeth, and Schoolcraft soils. The well drained 
Dowagiac and Schoolcraft soils are in landscape posi- 
tions similar to those of Kalamazoo soils. The well 
drained Oshtemo soils are in sandy sloping areas. The 
very poorly drained Sebewa soils and the somewhat 
poorly drained Sleeth soils are on lowlands and in de- 
pressions. 

Typical pedon of Kalamazoo loam, O to 2 percent 
slopes, 635 feet north and 115 feet east of the south- 
west comer sec. 28, T. 3 S., R. 10 W. 


Ар—0 to 11 inches; dark grayish brown (10YR 4/2) 
loam; light brownish gray (10YR 6/2) dry; weak 
medium granular structure; friable; common fine 
roots; neutral; abrupt smooth boundary. 
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B1—11 to 16 inches; dark yellowish brown (10YR 4/4) 
loam; weak medium subangular blocky structure; fri- 
able; common fine roots; dark grayish brown (10YR 
4/2) material in pores and wormholes; neutral; grad- 
ual wavy boundary. 

B21t—16 to 20 inches; dark yellowish brown (10YR 4/4) 
clay loam; moderate medium subangular blocky 
structure; firm; thin continuous dark yellowish brown 
(10YR 3/4) clay films on faces of peds; few fine 
roots; 1 percent pebbles; neutral; gradual wavy 
boundary. 

B22t—20 to 30 inches; dark brown (7.5YR 4/4) clay 
loam; moderate medium subangular blocky struc- 
ture; firm; thin continuous dark yellowish brown 
(10YR 3/4) clay films on faces of peds; few fine 
roots; 1 percent pebbles; neutral; gradual wavy 
boundary. 

B23t—30 to 38 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak medium subangular blocky struc- 
ture; friable; thin continuous dark yellowish brown 
clay films on faces of peds; 5 percent pebbles; 
medium acid; gradual wavy boundary. 

1831—38 to 42 inches; dark yellowish brown (10YR 4/6) 
loamy coarse sand; massive; friable; 10 percent 
pebbles; medium acid; gradual wavy boundary. 

llB32—42 to 55 inches; dark yellowish brown (10YR 4/4) 
gravelly loamy sand; massive; friable; 20 percent 
pebbles; neutral; gradual wavy boundary. 

llC—55 to 60 inches; dark yellowish brown (10YR 4/4) 
gravelly sand; single grained; loose; 20 percent peb- 
bles; slight effervescence; mildly alkaline. 


The depth to calcareous material ranges from 41 to 70 
inches. The pebble content in the solum ranges from 0 
to 30 percent. 

The Ap horizon has value of 4 or 5 and chroma of 2 or 
3. It is typically loam, but the range includes sandy loam. 

The B horizon has hue of 10YR or 7.5YR, value of 3 
to 6, and chroma of 3 to 5. The clay content of the B21t 
and B22t horizons ranges from 18 to 35 percent. 

The C horizon has value of 4 to 6 and chroma of 3 to 
6. It is sand, gravelly sand, or gravel and sand. The 
pebble content ranges from 0 to 60 percent. 


Oshtemo series 


The Oshtemo series (fig. 7) consists of well drained, 
moderately rapidly permeable soils on outwash plains 
and moraines. These soils formed in sandy material. 
Slope ranges from 0 to 35 percent. 

Oshtemo soils are similar to Spinks soils and are adja- 
cent to Bronson, Coloma, Kalamazoo, and Spinks soils. 
The moderately well drained Bronson soils are at slightly 
lower elevations than the Oshtemo soils. The somewhat 
excessively drained Coloma soils and the well drained 
Oshtemo, Kalamazoo, and Spinks soils are in similar 
landscape positions. Kalamazoo soils have more clay in 
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the profile than Oshtemo soils and are less droughty. 
Coloma and Spinks soils are more sandy and more 
droughty than Oshtemo soils. 

Typical pedon of Oshtemo sandy loam, 1 to 6 percent 
slopes, 2,150 feet north and 50 feet west of the south- 
east corner sec. 16, T. 1 S., R. 12 W. 


Ар—0 to 9 inches; dark brown (10YR 3/3) sandy loam; 
light brownish gray (10YR 6/2) dry; weak medium 
granular structure; friable; common fine roots; neu- 
tral; clear smooth boundary. 

A2—9 to 19 inches; yellowish brown (10YR 5/4) sandy 
loam; weak coarse platy structure; friable; dark 
brown (10YR 3/3) Ap material in root channels and 
wormholes; about 2 percent pebbles; slightly acid; 
gradual wavy boundary. 

B21t—19 to 29 inches; dark brown (7.5YR 4/4) sandy 
loam; weak coarse subangular blocky structure; fri- 
able; clay bridging between sand grains; few fine 
roots; about 2 percent pebbles; slightly acid; gradual 
wavy boundary. 

B31—29 to 42 inches; dark yellowish brown (10YR 4/6) 
loamy sand; massive; friable; few fine roots; about 2 
percent pebbles; neutral; gradual wavy boundary. 

B32—42 to 69 inches; yellowish dark brown (10YR 5/6) 
sand; single grained; loose; about 2 percent peb- 
bles; slightly acid; dark brown (7.5YR 4/4) loamy 
sand bands; massive; very friable; neutral; gradual 

_ маму boundary. 


The solum is dominantly 50 to 70 inches thick but- 
ranges from 45 to 75 inches. The pebble content in the 
pedon ranges from 0 to 30 percent. In some areas there 
are a few cobbles and stones. 

The Ap horizon has value of 3 or 4 and chroma of 2 or 
3. 

The B2 horizon has hue of 10YR or 7.5YR, value of 4: 
or 5, and chroma of 3 to 6. It is sandy loam and gravelly 
sandy loam. The B3 horizon has value of 4 to 6 and 
chroma of 3 to 6. It is loamy sand or sand with bands of 
sandy loam or loamy sand 1/2 to 3 inches thick. 


Plainfield series 


The Plainfield series consists of excessively drained, 
rapidly permeable soils on outwash plains and moraines. 
These soils formed in sandy material. Slope ranges from 
0 to 6 percent. 

Plainfield soils are similar to Coloma soils. They are 
adjacent to Coloma, Oshtemo, Granby, Thetford, and 
Spinks soils. The somewhat excessively drained Coloma 
soils and the well drained Oshtemo and Spinks soils are 
in landscape positions similar to those of Plainfield soils. 
They have more clay in the profile than Plainfield soils 
and are less droughty. The poorly drained Granby soils 
and the somewhat poorly drained Thetford soils are in 
shallow depressions. 
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Typical pedon of Plainfield loamy sand, 0 to 6 percent 
slopes, 325 feet south and 650 feet west of the north- 
east corner sec. 3, T. 2 S., R. 9 W. 


A1—0 to 10 inches; dark grayish brown (10YR 4/2) 
loamy sand; weak fine granular structure; very fri- 
able; common fine roots; about 1 percent pebbles; 
medium acid; clear smooth boundary. 

B2—10 to 38 inches; dark yellowish brown (10YR 4/4) 
sand; single grained; loose; about 5 percent peb- 
bles; slightly acid; gradual wavy boundary. 

C—38 to 66 inches; yellowish brown (10YR 5/6) sand; 
single grained; loose; about 3 percent pebbles; 
strongly acid. 


The A horizon has value of 3 or 4 and chroma of 2 to 
4. It is dominantly loamy sand, but the range includes 
sand. 

The B horizon has value of 4 to 6 and chroma of 4 to 
8. The pebble content ranges from 0 to about 10 per- 
cent. 


Riddles series 


The Riddles series consists of well drained, moderate- 
ly permeable soils on till plains. These soils formed in 
loamy till. Slope ranges from 2 to 12 percent. 

Riddles soils are similar to Kalamazoo soils. They are 
adjacent to Kalamazoo and Sleeth soils. The somewhat 
poorly drained Sleeth soils are in lower landscape posi- 
tion than Riddles soils. The well drained Kalamazoo soils 
are in landscape positions similar to those of Riddles 
soils but are underlain by sand and gravel. 

Typical pedon of Riddles loam, 2 to 6 percent slopes, 
650 feet south and 50 feet west of the northeast corner 
sec. 22, T. 4 S., R. 9 W. 


Ар—0 to 11 inches; dark grayish brown (10YR 4/2) 
loam; weak medium granular structure; friable; 
common fine roots; neutral; abrupt smooth bound- 
ary. 

A2—11 to 15 inches; dark brown (10YR 4/3) sandy 
loam; moderate thick platy structure; friable; few fine 
roots; very dark grayish brown (10YR 3/2) Ap mate- 
rial in wormholes and root channels; about 1 per- 
cent pebbles; neutral; gradual wavy boundary.  . 

B2t—15 to 25 inches; dark yellowish brown (10YR 4/4) 
clay loam; moderate coarse subangular blocky struc- 
ture; friable; few fine roots; dark brown (7.5YR 4/4) 
clay films on most ped faces; 5 percent pebbles and 
cobbles; neutral; gradual wavy boundary. 

B22t—25 to 50 inches; dark yellowish brown (10YR 4/6) 
sandy clay loam; weak coarse subangular blocky 
structure; friable; dark yellowish brown (10YR 3/6) 
clay films on some ped faces; about 2 percent peb- 
bles; neutral; gradual wavy boundary. 

C—50 to 80 inches; yellowish brown (10YR 5/4) sandy 
loam; massive; friable; mildly alkaline. 
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The solum is 45 to 70 inches thick. The content of 
pebbles and cobbles throughout the solum ranges from 
0 to 10 percent. 

The Ap horizon has value of 3 or 4. It is dominantly 
loam, but range includes sandy loam. 

The Bt horizon has hue of 5YR, 7.5YR, or 10YR, and 
value and chroma of 4 to 6. It is clay loam, sandy clay 
loam, loam, or sandy loam. It is medium acid to neutral. 

In some pedons the C horizon contains pockets of 
loamy sand. 


Schoolcraft series 


The Schoolcraft series consists of well drained soils 
that are moderately permeable in the upper part and 
rapidly permeable in the lower part. These soils are on 
outwash plains. They formed in loamy material over sand 
and gravel. Slope ranges from 0 to 6 percent. 

Schoolcraft soils are similar to Dowagiac and Kalama- 
zoo soils. They are adjacent to Dowagiac, Kalamazoo, 
Oshtemo, and Sleeth soils. The well drained Dowagiac 
and Kalamazoo soils are in landscape positions similar 
to those of Schoolcraft soils. The surface layer is thinner 
in Dowagiac soils than in Schoolcraft soils and is lighter 
colored in Kalamazoo soils. The well drained Oshtemo 
soils occupy more sandy sloping areas than Schoolcraft 
soils. The somewhat poorly drained Sleeth soils are in 
depressions and along intermittent drainageways. 

Typical pedon of Schoolcraft loam, 0 to 2 percent 
slopes, 1,200 feet east of the southwest corner sec. 11, 
Т. 4 S, R. 12 W. 


Ар—0 to 12 inches; very dark gray (10YR 3/1) loam; 
dark grayish brown (10YR 4/2) dry; weak medium 
granular structure; friable; many fine roots; neutral; 
abrupt smooth boundary. 

B21t—12 to 20 inches; dark yellowish brown (10YR 4/4) 
clay loam; weak medium subangular blocky struc- 
ture; friable; common fine roots; thin clay films on 
surfaces of peds and in pores; slightly acid; gradual 
wavy boundary. 

B22t—-20 to 29 inches; dark brown (7.5YR 4/4) clay 
loam; weak medium subangular blocky structure; 
firm; few fine roots; thin clay films in pores and on 
some vertical and horizontal surfaces of peds; slight- 
ly acid; gradual smooth boundary. 

B23t—29 to 38 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak fine subangular blocky structure; 
friable; thin clay films on surface of peds and bridg- 
ing of sand grains; slightly acid; gradual smooth 
boundary. 

llC1—38 to 49 inches; dark yellowish brown (10YR 4/6) 
sand; single grained; loose; about 5 percent peb- 
bles; slightly acid; gradual smooth boundary. 

llC2—49 to 60 inches; yellowish brown (10YR 5/6) sand; 
single grained; loose; slightly acid. 
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Solum thickness ranges from 25 to 50 inches. The 
pebble content ranges from 0 to 10 percent. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is dominantly loam 12 to 17 inches thick, but the 
range includes sandy loam. 

The B horizon has value of 3 to 5 and chroma of 2 to 
4. Texture includes clay loam, loam, sandy clay loam, 
and sandy loam. 

The C horizon has value of 4 to 6 and chroma of 3 to 
6. It is sand or gravelly sand or a mixture of the two. 


Sebewa series 


The Sebewa series consists of very poorly drained 
soils that are moderately permeable in the upper part 
and rapidly permeable in the lower part. These soils are 
on outwash plains and lake plains. They formed in loamy 
material over sand and gravel. Slope ranges from 0 to 2 
percent. 

Sebewa soils are adjacent to Adrian, Kalamazoo, and 
Sleeth soils. The very poorly drained Adrian soils are in 
depressions. The organic material is 16 to 50 inches 
deep over sand. The well drained Kalamazoo and the 
somewhat poorly drained Sleeth soils are in slightly 
higher landscape positions around the Sebewa soils. 

Typical pedon of Sebewa loam, 950 feet north and 
1,200 feet east of the center of sec. 8, T. 3 S., R. 10 W. 


A1—0 to 11 inches; black (10YR 2/1) loam; very dark 
gray (10YR 3/1) dry; moderate medium granular 
structure; friable; many fine and medium roots; neu- 
tral; clear smooth boundary. 

B21tg—11 to 15 inches; very dark gray (10YR 3/1) clay 
loam; few fine distinct reddish yellow (7.5YR 6/6) 
mottles; moderate medium subangular blocky struc- 
ture; firm; many fine roots; very dark gray (7.5YR 
3/0) clay films on most ped faces; black (10YR 2/1) 
organic stains; neutral; gradual wavy boundary. 

B22tg—15 to 23 inches; gray (10YR 5/1) clay loam; 
common medium distinct strong brown (7.5YR 5/6) 
mottles; moderate medium subangular blocky struc- 
ture parting to moderate fine subangular blocky; 
firm; common fine roots and few medium roots; 
about 1 percent pebbles; neutral; gradual clear 
boundary. 

llC1g—23 to 25 inches; gray (5Y 5/1) loamy coarse 
sand; massive; friable; few medium roots; about 2 
percent pebbles; slight effervescence; mildly alka- 
line; gradual wavy boundary. 

llC2g—25 to 34 inches; gray (БҮ 6/1) loamy sand; few 
fine prominent brownish yellow (10YR 6/6) mottles; 
weak coarse subangular blocky structure; very fri- 
able; few medium roots; strong effervescence; mod- 
erately alkaline; gradual wavy boundary. 

IIC3g—34 to 60 inches; grayish brown (2.5Y 5/2) loamy 
sand; few fine prominent brownish yellow (10YR 
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6/6) mottles; massive; very friable; about 2 percent 
pebbles; strong effervescence; moderately alkaline. 


The depth to calcareous material ranges from 22 to 38 
inches. The pebble content ranges from 0 to 10 percent. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. It is dominantly loam 10 to 16 inches thick, but the 
range includes silt loam and sandy loam. 

The B horizon has value of 5 to 7 and chroma of 0 to 
2. It is sandy loam, sandy clay loam, or clay loam. 

The IIC horizon has value of 5 or 6 and chroma of 1 or 
2. It is sand, stratified sand and gravel, or loamy sand. 


Sleeth series 


The Sleeth series consists of somewhat poorly 
drained, moderately permeable soils on outwash plains. 
These soils formed in loamy material over sand and 
gravel. Slope is 0 to 2 percent. 

Sleeth soils are similar to Sebewa soils and are adja- 
cent to Kalamazoo and Sebewa soils. The well drained 
Kalamazoo soils are in higher landscape positions than 
Sleeth soils. The very poorly drained Sebewa soils are in 
lower landscape positions. 

Typical pedon of Sleeth loam, 0 to 3 percent slopes, 
2,300 feet north and 100 feet west of the center of sec. 
22, T. 38, R. 10 W. 


Ар—0 to 10 inches; dark yellowish brown (10YR 4/4) 
loam; few medium distinct light gray (10YR 7/1) and 
few fine faint yellowish brown (10YR 5/8) mottles; 
weak fine granular structure; friable; neutral; clear 
smooth boundary. 

Big—10 to 13 inches; light brownish gray (10YR 6/2) 
clay loam; many medium prominent yellowish red 
(SYR 5/8) mottles; weak medium subangular blocky 
structure; firm; very dark gray (10YR 3/1) material in 
root channels; about 1 percent pebbles; neutral; 
gradual smooth boundary. 

B21tg—13 to 29 inches; light brownish gray (10YR 6/2) 
sandy clay loam; many fine distinct yellowish brown 
(10YR 5/6) mottles; weak medium  subangular 
blocky structure; friable; clay films on the face of 
peds; about 1 percent pebbles; neutral; gradual 
wavy boundary. 

B22tg—29 to 39 inches; mixed light brownish gray (10YR 
6/2) and yellowish red (SYR 5/8) clay loam; moder- 
ate medium subangular blocky structure; firm; light 
yellowish brown (10YR 6/4) clay films on face of 
peds; neutral; gradual wavy boundary. 

B3g—39 to 46 inches; grayish brown (2.5Y 5/2) sandy 
loam; few fine faint dark yellowish brown (10YR 4/4) 
mottles; weak fine subangular blocky structure; fri- 
able; about 10 percent pebbles; neutral; gradual 
wavy boundary. 

llC—46 to 66 inches; dark gray (10YR 4/1) gravelly 
sand; loose; about 20 percent pebbles; mildly alka- 
line. 
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The solum is 40 to 50 inches thick. 

The Ap horizon has value of 4 to 6 and chroma of 1 to 
4. It is dominantly loam, but the range includes sandy 
loam. Some pedons have an A2 horizon 1 to 3 inches 
thick. 

The B horizon is sandy loam, sandy clay loam, loam, 
or clay loam. The pebble content is 0 to 20 percent. In 
most pedons the B2 horizon contains thin to medium 
clay films. 

The C horizon has hue of 4 to 6 and value of 1 or 2. It 
is sand or sand and gravel. 


Spinks series 


The Spinks series consists of well drained, rapidly per- 
meable soils on outwash plains and moraines. These 
soils formed in sandy sediments. Slope ranges from 0 to 
35 percent. 

Spinks soils are similar to Coloma soils, and are adja- 
cent to Coloma, Oshtemo, and Plainfield soils. All of 
these soils occupy similar landscape positions. The 
somewhat excessively drained Coloma soils contain 
bands of loamy sand. Total thickness of the bands is 
less than 6 inches. Plainfield soils lack clay accumula- 
tions. The well drained Oshtemo soils have a continuous 
argillic horizon above 20 inches. 

Typical pedon of Spinks loamy sand, 0 to 6 percent 
slopes, 1,125 feet north and 950 feet east of the south- 
west corner sec. 19, T. З S., R. 11 W. 


Ар—0 to 10 inches; dark brown (10YR 4/3) loamy sand; 
weak fine granular structure; very friable; common 
roots; about 1 percent pebbles; slightly acid; clear 
smooth boundary. 

A21—10 to 16 inches; dark yellowish brown (10YR 4/4) 
loamy sand; weak coarse subangular blocky struc- 
ture; friable; few roots; about 1 percent pebbles; 
slightly acid; gradual wavy boundary. 

A22—16 to 28 inches; yellowish brown (10YR 5/6) 
loamy sand; weak coarse subangular blocky struc- 
ture; very friable; few roots; about 3 percent peb- 
bles; neutral; gradual wavy boundary. 

A&B—28 to 86 inches; yellowish brown (10YR 5/6) sand 
(A2) single grained; loose; bands of dark yellowish 
brown (10YR 4/6) loamy sand (Bt); massive; very 
friable; about 1 percent pebbles; neutral; gradual 
wavy boundary. 


The solum ranges from medium acid to neutral. The 
pebble content ranges from 0 to 10 percent throughout 
the pedon. 

The A horizon has value of 3 to 5 and chroma of 3 or 
4. 

The B horizon has value and chroma of 4 to 6. The 
lamellae are loamy sand or sandy loam. They are 1/8 
inch to 3 inches thick and have a cumulative thickness 
of more than 6 inches. They extend for many feet in 
some pedons. 
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Thetford series 


The Thetford series consists of somewhat poorly 
drained, moderately rapidly permeable soils on outwash 
plains and in depressions. These soils formed in sandy 
sediments. Slope is 0 to 2 percent. The Thetford soils in 
Kalamazoo County are more acid throughout than is 
typical for the Thetford series, but this difference does 
not alter their use or management. 

Thetford soils are similar to Brady soils and are adja- 
cent to Brady, Coloma, Gilford, and Granby soils. The 
somewhat poorly drained Brady soils are in slightly 
higher landscape positions than Thetford soils. The 
somewhat excessively drained Coloma soils also are in 
higher landscape positions. The very poorly drained Gil- 
ford and the poorly drained Granby soils are in lower, 
wetter areas. 

Typical pedon of Thetford loamy sand, 0 to 2 percent 
slopes, 50 feet north and 640 feet west of the center of 
sec. 6, T. 1 S, R. 12 W. 


Ар—0 to 9 inches; dark brown (10YR 3/3) loamy sand, 
grayish brown (10YR 5/2) dry; weak fine granular 
structure; very friable; many roots; medium acid; 
clear smooth boundary. 

A21—9 to 13 inches; yellowish brown (10YR 5/4) loamy 
sand; few medium distinct yellowish brown (10YR 
5/8) mottles; weak fine subangular blocky structure; 
very friable; common roots; strongly acid; gradual 
wavy boundary. 

A22—13 to 21 inches; very pale brown (10YR 7/4) sand; 
few medium distinct yellowish brown (10YR 5/8) 
and common medium faint grayish brown (10YR 
5/2) mottles; single grained; loose; strongly acid; 
clear wavy boundary. 

A&B—21 to 55 inches; pale brown (10YR 6/3) sand 
(A2); few medium faint brownish yellow (10YR 6/8) 
and common medium faint grayish brown (10YR 
5/2) mottles; loose; strong brown (7.5YR 5/8) loamy 
sand bands (Bt); bands are 1/4 to 1 1/2 inches 
thick; very friable; about 1 percent pebbles; strongly 
acid; gradual wavy boundary. 

B2t—55 to 66 inches; yellowish brown (10YR 5/6) loamy 
sand; few fine faint dark yellowish brown (10YR 4/4) 
and few medium faint yellowish brown (10YR 5/4) 
mottles; massive; very friable; about 1 percent peb- 
bles; very strongly acid. я 


The thickness of the solum ranges from 40 to 60 
inches. The pebble content ranges from 0 to 5 percent 
throughout the pedon. 

The A horizon has value of 3 or 4 and chroma of 1 to 
3. It is typically sand, but the range includes loamy sand. 

The B horizon has hue of 7.5YR or 10YR, value of 5 
to 7, and chroma of 2 to 8. 

The A&B horizon extends deeper than 66 inches in 
some pedons. 
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Formation of the soils 


The paragraphs that follow describe the factors of soil 
formation, relate them to the formation of soils in the 
survey area, and explain the processes of soil formation. 


Factors of soil formation 


Soil forms through the interaction of five major factors; 
the physical, chemical, and mineral composition of the 
parent material; the climate under which the soil material 
has accumulated and existed since accumulation; the 
plant and animal life on and in the soil; the relief, or lay 
of the land; and the length of time the processes of soil 
formation have acted on the parent material. 

Climate and plant and animal life are the active factors 
in soil formation. They slowly change the parent material 
into a natural body of soil that has genetically related 
layers, called horizons. The effects of climate and plant 
and animal life are conditioned by relief. The nature of 
the parent material also affects the kind of soil profile 
that is formed. In extreme cases, it determines the pro- 
file almost entirely. Finally, time is needed to change the 
parent material into a soil profile. It may be long or short, 
but some time is required for the differentiation of soil 
horizons. Generally, a long time is required for the forma- 
tion of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specitied for the other four. Many of the 
processes of soil formation are unknown. 


Parent material 


Parent material, the unconsolidated mass from which a 
soil forms, determines the limits of the chemical and 
mineralogical composition of the soil. The parent materi- 
al of the soils of Kalamazoo County was deposited by 
glaciers or by melt water from glaciers that covered the 
county 10,000 to 12,000 years ago. Some of this materi- 
al has been reworked and redeposited by subsequent 
actions of water and wind. Parent material can be of 
common glacial origin, but its properties vary greatly, 
sometimes within small areas, depending on how the 
material was deposited. The dominant parent material in 
Kalamazoo County was deposited as glacial till, outwash 
deposits, alluvium, and organic material. 

Glacial till is material laid down directly by glaciers with 
a minimum of water action. It consists of a mixture of 
particles of different sizes. The small pebbles in glacial 
till have sharp corners, indicating that they have not 
been worn by water washing. The glacial till in Kalama- 
zoo County is calcareous. Its texture is sandy loam or 
loam. Riddles soils, for example, formed in glacial till. 
They typically are medium textured and have moderately 
well developed structure. 
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Outwash material is deposited by running water from 
melting glaciers. The size of the particles varies accord- 
ing to the speed of the stream that carries them. As the 
speed of the stream decreases, the coarser particles are 
deposited. Finer particles, such as very fine sand, silt, 
and clay, can be carried by slowly moving water. 
Outwash deposits generally consist of layers of particles 
of similar size, such as sandy loam, sand, gravel, and 
other coarse particles. The Kalamazoo soils, for exam- 
ple, formed in deposits of outwash material in Kalama- 
zoo County. 

Alluvium is deposited by floodwaters of present 
streams in recent time. This material varies in texture, 
depending on the speed of the water from which it was 
deposited. The alluvium deposited along a swift stream 
is coarser textured than that along a slow, sluggish 
stream. An example of an alluviual soil is the Glendora 
soil. 

Organic material is made up of deposits of plant re- 
mains. After the glaciers withdrew from the area, water 
was left standing in depressions in the outwash plains 
and the till plains. Grasses and sedges around the edges 
of these depressions died. Because of the wetness, the 
plant remains did not decompose but remained around 
the edge of the depression. Later, water-tolerant trees 
grew in the areas. As these trees died, their residue 
became a part of the organic accumulation. Consequent- 
ly, the depressions were eventually filled with organic 
material and developed into areas of muck. Houghton 
soils formed in organic material. 


Plant and animal life 


Green plants have been the principal organisms influ- 
encing the soil in Kalamazoo County. Bacteria, fungi, 
earthworms, and the activities of man have also been 
important. The chief contribution of plant and animal life 
is the addition of organic matter and nitrogren to the soil. 
The kind of organic material on and in the soil depends 
on the kinds of plants that grew on the soil. The remains 
of these plants accumulate on the surface, decay, and 
eventually become organic matter. Roots of the plants 
provide channels for downward movement of water 
through the soil and also add organic matter as they 
decay. Bacteria in the soil help to break down the organ- 
ic matter so that it can be used by growing plants. 

The vegetation in Kalamazoo County was mainly de- 
ciduous forest. Differences in natural soil drainage and 
minor changes in parent material affected the composi- 
ton of the forest species. 

In general, the well drained upland soils, such as Kala- 
mazoo and Oshtemo soils, were mainly covered with 
maple, oak, and hickory. The Plainfield soils were cov- 
ered with scrub oak. The wet soils were covered mainly 
with soft maple, elm, and ash. Gilford and Sebewa soils 
formed under wet conditions, and they contain a consid- 
erable amount of organic matter. 


KALAMAZOO COUNTY, MICHIGAN 


Climate 


Climate determines the kind of plant and animal life on 
and in the soil. It determines the amount of water availa- 
ble for the weathering of minerals and the transporting of 
soil material. Through its influence on temperatures in 
the soil, it determines the rate of chemical reaction that 
occurs in the soil. These influences are important, but 
they affect large areas rather than a relatively small area, 
such as a county. 

The climate in Kalamazoo County, presumably similar 
to that in which the soils formed, is cool and humid. The 
soils in Kalamazoo county differ from those formed in a 
dry, warm climate or in a moist, hot climate. Climate is 
uniform throughout the county. Its effect is modified lo- 
cally according to the proximity to large lakes. Only 
minor differences in the soils of Kalamazoo County result 
from the differences in climate. 


Relief 


Relief, or topography, has a marked influence on the 
soils of Kalamazoo County through its influence on natu- 
ral drainage, erosion, plant cover, and soil temperature. 
Slopes range from 0 to 35 percent. Natural soil drainage 
ranges from excessively drained on the ridgetops to very 
poorly drained in the depressions. 

Relief influences the formation of soils by affecting 
runoff and drainage. Drainage in turn, through its effect 
on aeration of the soil, determines the color of the soil. 
Runoff is most rapid on the steeper slopes. In low areas 
water is temporarily ponded. Water and air move freely 
through soils that are well drained but slowly through 
soils that are very poorly drained. In well aerated soils, 
the iron and aluminum compounds are brightly colored 
and oxidized. In poorly aerated soils the color is dull gray 
and mottled. Kalamazoo soils are examples of well 
drained, well aerated soils. Sebewa soils are examples 
of poorly aerated, very poorly drained soils. Both formed 
in similar parent material. 


Time 

Time, usually a long time, is required for the develop- 
ment of distinct horizons from parent material. The differ- 
ence in length of time that the parent material has been 
in place is commonly reflected in the degree of develop- 
ment of the soil profile. Some soils develop rapidly. 
Others develop slowly. 

The soils in Kalamazoo County range from young to 
mature. The glacial deposits from which many of the 
soils in Kalamazoo County formed have been exposed to 
soil-forming factors long enough for the development of 
distinct horizons. Some soils forming in recent alluvial 
sediments have not been in place long enough for the 
development of distinct horizons. 

The Glendora soil, formed in alluvial material, is an 
example of a young soil. The Kalamazoo soil is an exam- 
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ple of a mature soil. The effect of more time on leaching 
of lime from this soil is evident. 


Processes of soil formation 


The processes responsible for the development of the 
soil horizons from the unconsolidated parent material are 
referred to as soil genesis. The physical, chemical, and 
biological properties of the various soil horizons are re- 
ferred to as soil morphology. 

Several processes were involved in the development 
of soil horizons in the soils of Kalamazoo County: (1) 
accumulation of organic matter, (2) leaching of lime (cal- 
cium carbonates) and other bases, (3) reduction and 
transfer of iron, and (4) formation and translocation of 
silicate clay minerals. In most soils of Kalamazoo County 
more than one of these processes has been active in 
the development of the horizons. 

Organic matter accumulated at the surface to form an 
A1 horizon. The A1 horizon is mixed into a plow layer 
(Ap) when the soil is plowed. In the soils of Kalamazoo 
County, the surface layer ranges from high to low in 
organic matter content. Sebewa soils, for example, are 
high in content of organic matter in the surface layer. 
Coloma soils are low. 

Leaching of carbonates and other bases has occurred 
in most of the soils. Soil scientists generally agree that 
leaching of bases usually precedes the translocation of 
silicate clay minerals. Many of the soils are moderately 
to strongly leached. For example, Riddles soils are 
leached of carbonates to a depth of 50 inches, whereas 
Sebewa soils are leached to a depth of only 25 inches. 
Differences in the depth of leaching is a result of time as 
a soil-forming factor. 

The reduction and transfer of iron, a process called 
gleying, is evident in the somewhat poorly drained, 
poorly drained, and very poorly drained soils. The gray 
color in the subsoil indicates the reduction and loss of 
iron. Sebewa soils are an example of gleying and the 
reduction processes. 

In some soils the translocation of clay minerals has 
contributed to horizon development. The eluviated or 
leached A2 horizon typically has a platy structure, is 
lower in content of clay, and is lighter in color than the 
illuviated B horizon. The B horizon typically has an accu- 
mulation of clay or clay films, in pores and on ped 
surfaces. These soils were probably leached of carbon- 
ates and soluble salts to a considerable extent before 
the translocation of silicate clays. Leaching of bases and 
translocation of silicate clays are among the more impor- 
tant processes in horizon differentiation in soils. Riddles 
soil is an example of a soil that has translocated silicate 
clays in the form of clay films accumulated in the B 
horizon. 
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Glossary 


Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Aliuvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim. An area difficult to reclaim after the re- 
moval of soil for construction and other uses. Reve- 
getation and erosion contro! are extremely difficult. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. it is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
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is commonly expressed as inches of water per inch 
of soil, The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Inches 


Base saturation. The degree to which material having 
base exchange properties is saturated with ex- 
changeable bases (sum of Ca, Mg, Na, K), ex- 
pressed as a percentage of the exchange capacity. 

Bench terrace. A raised, level or nearly level strip of 
earth constructed on or nearly on a contour, sup- 
ported by a barrier of rocks or similar material, and 
designed to make the soil suitable for tillage and to 
prevent accelerated erosion. 

Blowout. A shallow depression from which all or most of 
the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is ex- 
posed. 

Bottom land. The normal flood plain of a stream, sub- 
ject to frequent flooding. 

Boulders. Rock fragments larger than 2 feet (60 centi- 
meters) in diameter. 

Calcareous soil. A soil containing enough calcium car- 
bonate (commonly with magnesium carbonate) to 
effervesce (fizz) visibly when treated with cold, dilute 
hydrochloric acid. A soil having measurable amounts 
of calcium carbonate or magnesium carbonate. 

Capillary water. Water held as a film around soil parti- 
cles and in tiny spaces between particles. Surface 
tension is the adhesive force that holds capillary 
water in the soil. 

Catena. A sequence, or "chain," of soils on a landscape 
that formed in similar kinds of parent material but 
have different characteristics as a result of differ- 
ences in relief and drainage. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of ex- 
changeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is synony- 
mous with base-exchange capacity, but is more pre- 
cise in meaning. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 
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Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coat, clay skin. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself and 
does not change so long as the environment re- 
mains the same. 

Coarse fragments. Mineral or rock particles up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 

Coarse textured (light textured) soil. Sand or loamy 
sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 centi- 
meters) in diameter. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures is difficult. 

Complex, soil. A mapping unit of two or more kinds of 
soil occurring in such an intricate pattern that they 
cannot be shown separately on a soil map at the 
selected scale of mapping and publication. 

Compressible. Excessive decrease in volume of soft 
soil under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 
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Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is 40 or 80 inches (1 or 
2 meters). 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave. Unstable walls of cuts made by earth- 
moving equipment. The soil sloughs easily. 

Deferred grazing. A delay in grazing until range plants 
have reached a specified stage of growth. Grazing is 
deferred in order to increase the vigor of forage and 
to allow desirable plants to produce seed. Contrasts 
with continuous grazing and rotation grazing. 

Diversion (or diversion terrace). A ridge of earth, gen- 
erally a terrace, built to protect downslope areas by 
diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
withìn or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly draíned.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
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stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 
Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents, as for example in "hillpeats" and "climatic 
moors." 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have re- 
ceived material are illuvial. 

Erosion. The wearing away of the land surface by run- 
ning water, wind, ice, or other geologic agents and 
by such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes a bare 
surface. 

Excess fines. Excess silt and clay. The soil does not 
provide a source of gravel or sand for construction 
purposes. 

Fast intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 
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Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called norma! field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured (heavy textured) soil. Sandy clay, silty 
clay, and clay. 

First bottom. The normal flood plain of a stream, sub- 
ject to frequent or occasional flooding. 

Flooding. The temporary covering of soil with water 
from overflowing streams, runoff from adjacent 
slopes, and tides. Frequency, duration, and probable 
dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. 
None means that flooding is not probable; rare that 
it is unlikely but possible under unusual weather 
conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it 
occurs on an average of more than once in 2 years. 
Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; No- 
vember-May, for example, means that flooding can 
occur during the period November through May. 
Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not 
considered flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forage. Plant material used as feed by domestic ani- 
mals. Forage can be grazed or cut for hay. 

Frost action. Freezing and thawing of soil moisture. 
Frost action can damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock materi- 
al transported by glacial ice and then deposited. 
Also the assorted and unassorted material deposit- 
ed by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, com- 
monly stratified, deposited by melt water as it flows 
from glacial ice. 

Glacial till (geology). Unassorted, nonstratified glacial 
drift consisting of clay, silt, sand, and boulders trans- 
ported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by gla- 
ciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
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glacial lakes by water originating mainly from the 
melting of glacial ice. Many are interbedded or lami- 
nated. 

Gleyed soil. A soil having one or more neutral gray 
horizons as a result of waterlogging and lack of 
oxygen. The term “gleyed” also designates gray ho- 
rizons and horizons having yellow and gray mottles 
as a result of intermittent waterlogging. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material from 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 centi- 
meters) in diameter. 

Green manure (agronomy). A soil-improving crop grown 
to be plowed under in an early stage of maturity or 
soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table, 
which is the upper limit of saturation. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Habitat. The natural abode of a plant or animal; refers to 
the kind of environment in which a plant or animal 
normally lives, as opposed to the range or geo- 
graphical distribution. 

Hardpan. A hardened or cemented soil horizon, or layer. 
The soil material is sandy, loamy, or clayey and is 
cemented by iron oxide, silica, calcium carbonate, or 
other substance. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more decom- 
posed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. The major horizons of 
mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying 
plant residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming 
at or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material. Also, a plowed surface horizon most of 
which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual 
concentration of sand and silt high in content of 
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resistant minerals as a result of the loss of silicate 
clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of change from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) by prismatic or blocky 
structure; (3) by redder or browner colors than those 
in the A horizon; or (4) by a combination of these. 
The combined A and B horizons are generally called 
the solum, or true soil. If a soil lacks a B horizon, 
the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that from which 
the solum is presumed to have formed. If the materi- 
al is known to differ from that in the solum the 
Roman numeral ll precedes the letter C. 

А layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered, but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of condi- 
tions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually ex- 
pressed in inches per hour. The rate can be limited 
by the infiltration capacity of the soil or the rate at 
which water is applied at the surface. 
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Irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed uni- 
formly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled dis- 
tribution. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Large stones. Rock fragments 10 inches (25 centi- 
meters) or more across. Large stones adversely 
affect the specified use. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Light textured soil. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. Inadequate strength for supporting loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is greater than 
that of organic soil. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural 
soil, are too nearly inaccessible for orderly examina- 
tion, or cannot otherwise be feasibly classified. 

Moderately coarse textured (moderately light tex- 
tured) soil. Sandy loam and fine sandy loam. 

Moderately fine textured (moderately heavy tex- 
tured) soil. Clay loam, sandy clay loam, and silty 
clay loam. 
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Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Types are 
terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
and arrangement of those horizons in the soil pro- 
file. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
trast—/aint, distinct, and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed or- 
ganic soil material mixed with mineral soil material. 
The content of organic matter is more than 20 per- 
cent. 

Munsell notation. A designation of color by degrees of 
the three single variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. 

Nutrient, plant. Any element taken in by a plant, essen- 
tial to its growth, and used by it in the production of 
food and tissue. Plant nutrients are nitrogen, phos- 
phorus, potassium, calcium, magnesium, sulfur, iron, 
manganese, copper, boron, zinc, and perhaps other 
elements obtained from the soil; and carbon, hydro- 
gen, and oxygen obtained largely from the air and 
water. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
water that originated mainly from the melting of gla- 
cial ice. Glacial outwash is commonly in valleys on 
landforms known as valley trains, outwash terraces, 
eskers, kame terraces, kames, outwash fans, or 
deltas. 

Outwash plain. A land form of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is gener- 
ally low in relief. 

Pan. A compact, dense layer in a soil. A pan impedes 
the movement of water and the growth of roots. The 
word "pan" is commonly combined with other words 
that more explicitly indicate the nature of the layer; 
for example, hardpan, fragipan, claypan, plowpan, 
and traffic pan. 

Parent material. The great variety of unconsolidated 
organic and mineral material in which soil forms. 
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Consolidated bedrock is not yet parent material by 
this concept. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. 

Ped. An individual natural soil aggregate, such as a gran- 
ule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly. The slow movement of water through the 
soil adversely affecting the specified use. 

Permeability. The quality that enables the soil to trans- 
mit water or air, measured as the number of inches 
per hour that water moves through the soil. Terms 
describing permeability are very siow (less than 0.06 
inch), s/ow (0.06 to 0.20 inch), moderately slow (0.2 
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate- 
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches), 
and very rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in 
the soil classification system based on differences in 
the soil that affect its management. A soil series, for 
example, may be divided into phases on the bases 
of differences in slope, stoniness, thickness, or 
some other characteristic that affects management. 
These differences are too small to justify separate 
series. 

pH value. (See Reaction, soil). A numerical designation 
of acidity and alkalinity in soil. 

Piping. Moving water of subsurface tunnels or pipelike 
cavities in the soil. 

Pitting. Formation of pits as a result of the melting of 
ground ice after the removal of plant cover. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from a semisolid to a plastic state. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Polypedon. A volume of soil having properties within the 
limits of a soil series, the lowest and most homoge- 
neous category of soil taxonomy. A “soil individual.” 

Poorly graded. Refers io soil material consisting mainly 
of particles of nearly the same size. Because there 
is little difference in size of the particles, density can 
be increased only slightly by compaction. 

Poor outlets. Surface or subsurface drainage outlets 
difficult or expensive to install. 

Productivity (soil). The capability of a soil for producing 
a specified plant or sequence of plants under a 
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specified system of management. Productivity is 
measured in terms of output, or harvest, in relation 
to input. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid... sse Below 4.5 
Very strongly acid... 4.5 to 5.0 


Strongly acid....... 
Medium acid... 


Mildly alkaline..... 

Moderately alkaline. 
Strongly alkaline..... 
Very strongly alkaline .........9.1 and higher 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 

| wide enough to be an obstacle to farm machinery. 

í Rooting depth. Shallow root zone. The soil is shallow 

i over a layer that greatly restricts roots. See Root 

| zone. 

\Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged in stream channels 
from a drainage area. The water that flows off the 
land surface without sinking in is called surface 
runoff; that which enters the ground before reaching 
surface streams is called ground-water runoff or 
seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sapric soil material (muck). The most highly decom- 
posed of all organic soil material. Muck has the least 
amount of plant fiber, the highest bulk density, and 
the lowest water content at saturation of all organic 
soil material. 

Seepage. The rapid movement of water through the soil. 
Seepage adversely affects the specified use. 

Series, soil. A group of soils, formed from a particular 
type of parent material, having horizons that, except 
for the texture of the A or surface horizon, are simi- 
lar in all profile characteristics and in arrangement in 
the soil profile. Among these characteristics are 
color, texture, structure, reaction, consistence, and 
mineralogical and chemical composition. 
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Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Slow refill. The slow filling of ponds, resulting from re- 
stricted permeability in the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 
centimeters) in diameter. Small stones adversely 
affect the specified use. 

Soil. A natural, three-dimensional body at the earth’s 
surface that is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between speci- 
fied size limits. The names and sizes of separates 
recognized in the United States are as follows: very 
coarse sand (2.0 millimeters to 1.0 millimeter); 
coarse sand (1.0 to 0.5 millimeter); medium sand 
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli- 
meter); very fine sand (0.10 to 0.05 millimeter); sit 
(0.05 to 0.002 millimeter); and clay (less than 0.002 
millimeter). 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in mature soil consists of the A 
and B horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and other plant 
and animal life characteristics of the soil are largely 
confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 
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Stratified. Arranged in strata, or layers. The term refers 
to geologic material. Layers in soils that result from 
the processes of soil formation are called horizons; 
those inherited from the parent material are called 
strata. 

Stripcropping. Growing crops in a systematic arrange- 
ment of strips or bands which provide vegetative 
barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates that are 
separated from adjoining aggregates. The principal 
forms of soil structure are—p/aty (laminated), pris- 
matic (vertical axis of aggregates longer than hori- 
zontal), columnar (prisms with rounded tops), blocky 
(angular or subangular), and granular. Structureless 
soils are either single grained (each grain by itself, 
as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil, or partly worked into the soil, to provide protec- 
tion from soil blowing and water erosion after har- 
vest, during preparation of a seedbed for the next 
crop, and during the early growing period of the new 
crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, ordi- 
narily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying sur- 
face layer. 

Surface soil. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the “Ap horizon.” 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use or management. 

Terminal moraine. A belt of thick glacial drift that gener- 
ally marks the termination of important glacial ad- 
vances. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that it can soak into the soil or flow slowly to a 
prepared outlet without harm. A terrace in a field is 
generally built so that the field can be farmed. A 
terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A 
stream terrace is frequently called a second bottom, 
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in contrast with a flood plain, and is seldom subject 
to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or “very 
fine.” 

Thin layer. Otherwise suitable soil material too thin for 
the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The condition of the soil, especially the soil 
structure, as related to the growth of plants. Good 
tilth refers to the friable state and is associated with 
high noncapillary porosity and stable structure. A soil 
in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil 
material, or one that responds to fertilization, ordi- 
narily rich in organic matter, used to topdress road- 
banks, lawns, and gardens. 

Trace elements. The chemical elements in soils, in only 
extremely small amounts, essential to plant growth. 
Examples are zinc, cobalt, manganese, copper, and 
iron. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Unstable fill. Risk of caving or sloughing in banks of fill 
material. 

Variant, soil. A soil having properties sufficiently differ- 
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ent from those of other known soils to justify a new 
series name, but the limited geographic soil area 
does not justify creation of a new series. 

Water table. The upper limit of the soil or underlying 
rock material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 

Water table, artesian. A water table under hydrostat- 
ic head, generally beneath an impermeable layer. 
When this layer is penetrated, the water level rises 
in an uncased borehole. 

Water table, perched. A water table standing above 
an unsaturated zone. In places an upper, or 
perched, water table is separated from a lower one 
by a dry zone. 

Weathering. All physical and chemical changes pro- 
duced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decompositon 
of the material. 

Well graded. Refers to a soil or soil material consisting 
of particles well distributed over a wide range in size 
or diameter. Such a soil normally can be easily in- 
creased in density and bearing properties by com- 
paction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The mois- 
ture content of soil, on an ovendry basis, at which a 
plant (specifically sunflower) wilts so much that it 
does not recover when placed in a humid, dark 
chamber. 
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Figure 1.—Major glacial and drainage features of Kalamazoo County. 
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Figure 2.—Typical rolling topography of the till plains. 
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Figure 3.—Pattern of soils in Riddles-Sleeth map unit. 
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Figure 4.—Urban encroachment on farmland. The soil is Kalamazoo loam. 
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Figure 5.—Grassed waterway in Riddles loam. 
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Figure 6.—Area of Sebewa soils. Kalamazoo loam is in the foreground and the background. 
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Figure 7.—Typical profile of Oshtemo sandy loam. The lower banding is evident in most pedons. 
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It can be calculated by adding the 


2А growing degree day is a unit of heat available for plant growth, 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


lRecorded in the period 1947-76 at Kalamazoo, Michigan. 
growth is minimal for the principal crops in the area (509 F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1930-74 at Kalamazoo, Michigan] 


| 
Н Minimum temperature 
' 
П 
Probability ' 250 F 1 289 F H 320 F 
i _or lower | or lower i ог lower 
1 1 
1 1 ' 
Spring: | | ' 
i i i 
1 year in 10 | | Н 
later than-- | April 24 | May 4 May 17 
' ' ' 
l 1 I 
2 years in 10 i | | 
later than-- | April 19 | April 29 | May 12 
£ ' ' 
н I 1 
5 years in 10 i ' ' 
later than-- ' April 9 | April 201 Мау 3 
1 ' | 
i 
Fall: i i i 
n 1 ' 
LI ' ' 
1 year in 10 i 1 i 
earlier than-- | October 24 | October 12 September 24 
' ' ' 
' 1 1 
2 years in 10 ' | i 
earlier than-- | October 30 | October 17 iSeptember 29 
' ' ( 
V ' ' 
5 years in 10 1 i | 
earlier than-- | November 10 | October 27 | October 10 
i i i 


TABLE 3.--GROWING SEASON LENGTH 


[Recorded in the period 1930-7! at Kalamazoo] 


| 
i Daily minimum temperature 
| during growing season 
' 
1 
Probability Higher | Higher T Higher 

i than i than i than 
| 249 F 1 280 Е | 329 F 
Days -1 Days 1 Days 
1 ' ' 
1 4 u 

9 years in 10 | 190 i 171 | 138 
|| I 1 
1 D 1 

8 years in 10 | 198 i 177 i 145 
Ц 1 ' 
+ D ' 

5 years in 10 | 215 i 189 | 159 
| ' ' 
1 1 1 

2 years in 10 | 231 i 201 i 173 
1 ' 1 
L П I 

1 year in 10 | 239 i 207 | 180 
V ' ' 
' | i) 


Totals aaa i 362,880 
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TABLE H.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 
кита HE EN 
Map | Soil name i Acres {Percent 
symboli i | 
| H 1 
| i | 
Ad iAdrian Muck i i 1.4 
BdA iBrady sandy loam, 0 to 3 percent slopes------ Н 0.8 
ВгА iBronson sandy loam, 0 to 3 percent slopes---- H 0.2 
CoB iColoma loamy sand, 0 to 6 percent slopes----- i 2.6 
Coc iColoma loamy sand, 6 to 12 percent slopes---- | 2.2 
Сор IColoma loamy sand, 12 to 18 percent slopes--- I 1.8 
DoA iDowagiae loam, 0 to 3 percent slopes----- ---- Н 1.0 
Еа {Edwards MUCK i 0.3 
Gd IGilford sandy loam------ i 1.3 
Gn iGlendora sandy loam- | TeS 
Gy iGranby loamy запа-------------------------------—---—-—- i 0.3 
Hn iHoughton muck--~---------------~----.------- +e | 4.2 
Hs IHoughton and Sebewa soils, ропдед--------------- i 2.5 
KaA iKalamazoo loam, 0 to 2 percent Slopes---- | 5.5 
KaB IKalamazoo loam, 2 to 6 percent slopes---- i 16.9 
Kac 'Kalamazoo loam, 6 to 12 percent slopes--- i 4.8 
OsB IOshtemo sandy loam, 1 to 6 percent slopes-- i 8.3 
Osc iOshtemo sandy loam, 6 to 12 percent slopes-- i 4.1 
OsD iOshtemo sandy loam, 12 to 18 percent slopes- i 3.5 
OsE iOshtemo sandy loam, 18 to 35 percent slopes- i 3.2 
Pb iPits, @гауе1---------------—----------——---—--—---—------—-—- i 0.3 
PfB iPlainfield loamy sand, O to 6 percent Sslopes-------------- Н 0.3 
RdB ‘Riddles loam, 2 to 6 percent з1орез----------------------- i 5.0 
RdC iRiddles loam, 6 to 12 percent slopes------ - i 0.6 
Зад ISchooleraft loam, 0 to 2 регсепі slopes--- - | 3.3 
SaB iSchoolcraft loam, 2 to 6 percent slopes----- - i 1.8 
Sb iSebewa loam----------.-. ------- - i 2.7 
SeA iSleeth loam, 0 to 3 percent slopes---------- - i 4.5 
SpB ISpinks loamy sand, O to 6 percent slopes---- - i 2.8 
Spc iSpinks loamy sand, 6 to 12 percent slopes--- - i 2.2 
SpD iSpinks loamy sand, 12 to 18 percent slopes---------- I 0.8 
StE iSpinks-Coloma loamy sands, 18 to 35 percent slopes- Н 0.9 
Tha IThetford loamy sand, 0 to 2 percent Slopes---------- i 0.5 
Ua iUdipsamments, level to steep i 0.1 
Ub iUrban land----------------.-.- ' 2.1 
Ug {Urban land-Glendora complex H 0.1 
UkB iUrban land-Kalamazoo complex, 0 to 6 percent slopes--- ' 2.2 
UkC iUrban land-Kalamazoo complex, 6 to 12 percent slopes-- I 0.8 
UoD iUrban land-Oshtemo complex, 12 to 25 percent slopes--- i 1.0 
Мавари i 1.2 
| 
i 
' 
1 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 
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See footnote at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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Soil name and 


Grass hay 
Ton 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


KALAMAZOO COUNTY, MICHIGAN 
TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES 


[Miscellaneous areas are excluded. Absence of an 
entry indicates no acreage] 


' Major management concerns (Subclass) 


Class | Total | | | Soil 

| acreage | Erosion | Wetness | problem 
| і (e) | (и) | (5) 
| | Acres | Асгез i Acres 
I | i ! 
D 1 1 1 

I I ---1 --- | -- d --- 
Ц ' ' ' 
D і і ' 

II ! 152,1751 85,865 i 30,720 || 35,590 
H I ' t 

III ! 105,010! 42,585 | 22,175 | 40,250 
' ! | i 

IV i 32,5851 15,425 | 6,495 | 10,665 

' || ' 

I I I ' 

V i ---1 --- | T | == = 
' ' 1 ' 
' ' 1 1 

VI i 22,6801 14,770 | -- | 7,910 
' ' ' ^ 
1 I ' I 

VII | 11,825] -- i 5,835 | 6,390 
' H ' I 
1 Ц ' l 

VIII | 9,1251 --- d 9,125 | --- 
' Li ' + 
1 Ц 1 i 
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TABLE T.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the soils suitable for production of commercial trees are listed. Absence of an ent 


information was not available] 


SOIL SURVEY 


ry indicates that 


H i Management concerns 1 Potential productivity 
Soil name and iOrdi- | Equip- i | і 


| 
| Wind- 


{Swamp white 
iBur oak 


European larch, 
eastern cottonwood. 


1 ' 
Т T ' 
П ' I 
map symbol InationiErosion | ment {Seedling i Common trees iSite | Trees to plant 
Isymbolihazard | limita-{mortal- | throw i rindexi 
i H I tion т ity | hazard | H 
| | H 1 ' ' F pu 
| i i i ' ' i і 
Ad----- ------------ | 3w {Slight {Severe {Severe {Severe {Red maple----------- | 56 | 
Adrian | i i H i ISilver maple- 82 | 
' i i i i IWhite ash----- 56 | 
| ' i i i IQuaking aspen 60 | 
! i i i | {Tamarack-------- ----1 45 | 
I i i i i iGreen ash----------- 1 56. 
i ' i i i 1 i | 
BdA---------------- ! 3o {Slight {Slight {Slight {Slight {Red maple | 56 {White spruce, 
Brady i i | i | iWhite ash 56 | northern white-cedar, 
' ' | | I iQuaking aspen- 60 | eastern white pine, 
' i i i | ISilver maple------ 82 | Norway spruce, 
| | | ' ' IBitternut hickory- --- | Austrian pine, 
|| ' і | | {Swamp white oak--- --- | American sycamore, 
| | ' i || IAmerican basswood- 56 | red maple. 
i ' 1 ' ' ' ' 
1 П Џ 1 ' ' 5 
BrA---------------- | 20 {Slight {Slight {Slight {Slight |Northern red cak----{ 66 {Eastern white pine, 
Bronson i і | || | IWhite oak 1 66 | red pine, 
' ' | i | {Sugar maple---- 1 61 ! white spruce, 
i | Н I I lAmerican beech--- --- | jack pine, 
| i i | | IAmerican basswood- i eastern cottonwood, 
' і i i i IShagbark hickory-- I black walnut, 
' i i | i iBlack walnut-------- | -- | black cherry. 
H 1 1 t 4 ' Ц LI 
1 1 Џ 1 1 І [I ' 
CoB, CoC----------- ! 2s {Slight |Slight {Severe {Slight {Northern pin oak-- 65 {Red pine, 
Coloma i I i | || {Jack pine------- --- | eastern white pine, 
i | ' i i iBlack oak-- - | jack pine. 
' i i І | {White oak-- --d 
' i i ' H IRed pine ч 
i I i i i IEastern white pine--| --- | 
i | i i ' i i || 
CoD---------------- ! 2s |ModerateiModerateiSevere {Slight {Northern pin oak---- 65 Red pine, 
Coloma i | | ' ' i 'Јаск pine------- --- | eastern white pine, 
| i i H i {Black oak-- --- | jack pine. 
' i ' | | IWhite oak----------- --- 
i | ' ' i {Red pine------------ --- | 
| i i i ! ‘Eastern white pine--| --- | 
1 1 ' ' ' ' ' J 
I 1 1 1 1 1 1 1 
DoA---------------- ! 2o {Slight JSlight {Slight {Slight [Northern red oak----| 65 iBlack walnut, 
Dowagiac | i i i i IWhite oak-- --| --- | yellow-poplar, 
i i i i i IWhite ash--- ~~ 61 | sugar maple, 
| i i Н Н IBlack walnut --| --- | northern red оак, 
i ' i | | {Black сћеггу-- --| --- | eastern white pine, 
| i i i i IYellow-poplar-- --| --- | red pine, 
' ' i | | {Sugar maple--------- | 61 | white spruce. 
' i i i ' {American basswood---| 61 | 
+ ' ' I | ' ' ' 
| ' 1 I 4 l 1 Li 
Баз сва So s= ! 3w {Slight !Severe {Severe {Severe Red maple----------- | 56 | 
Edwards | i || | ! {White ash -- 56 | 
i i i i I iGreen ash-- --! 56 | 
|| | i i | iBlack cherry--- --| ---| 
| i | I ' ISwamp white oak-----| --- | 
| | i | | {Silver maple-------- | 76 | 
i i I i | ‘Northern white-cedari 27 | 
i | || ' | |Black ash----------- i --- | 
i і i I I i i ' 
Gd----------------- | Sw {Slight Severe Severe iModerateiSilver maple-------- 1. 60 lEastern white pine, 
Gilford | | | | {American basswood---| --- | silver maple, 
|| | | i IPin oak----------- --- | Austrian pine, 
I I ' I IRed maple-- --- | Norway spruce, 
|| | i i iWhite ash------- --- | white spruce, 
' ' | | ' 
| i і і i 
| i i i i 
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SSS 


1 
Soil name and IOrdi- | 


Equip- 


Management concerns 
текпе... 


— — Managem 


1 
iSite 


Potential productivity i 


iBlack walnut- 
IYellow-poplar------- 
' 
1 


Н 
1 | ' 
map symbol Ination}Erosion | ment  iSeedling| Wind- | Common trees Н Trees to plant 
!symbol!hazard ! limita-imortal- | throw | !іпаехі 
і | | tion | it | hazard | H 
EE | Sm T. SE I H i: ccm 
i i i i i i i i 
Gn----------------- ! 5w Slight {Severe {Moderate|Severe {Red maple----------- | 40 {Eastern cottonwood, 
Glendora ' ' i i i i Swamp white oak ! --- | eastern white pine, 
| i i i i {Quaking aspen--- | 45 | white spruce. 
i ' Н ! ' ‘Black ash----- kaa. | 
i i i i i {Silver maple- | 65 | 
i i i | | |Pin oak------------- | --- | 
i i ' i i IEastern cottonwood--| --- | 
Н ' ' ' ' ' Н А 
1 1 1 ' | 5 D l 
Gy----------------- | 5w !Slight {Severe Severe Severe {Red maple----------- | HO Eastern white pine, 
Granby i 1 | | i ‘Silver maple-------- ' 65 | Norway spruce, 
' i i i i ‘American basswood---! 40 | white spruce, 
i | i Н | IPin oak------------- | --- | European larch. 
i i i i | IOuaking aspen------- 45 | 
' | ' | | ‘Eastern cottonwood--| 75 | 
' i | | i \White ash--------- 40 | 
1 і || | i | i 
Hn----------------- ! 3w {Slight {Severe Severe {Severe {Red maple----------- 56 | 
Houghton | i i i i ‘Silver maple- 82 
H | | | I IWhite ash----- 56 
' | | | i IQuaking aspen- 60 | 
' ' ' i | ITamarack------ 45 | 
i i | i i ‘Green ash----------- | --- | 
i I ' i i ‘Northern white-cedar| 27 | 
| | i i ' ‘Swamp white oak--- == 
| ' | ' i і ' ' 
Hs*: i i i I i | ! | 
Houghton, ' | i i i i i i 
i i i і ' i I ! 
Sebewa. i | i i i i i i 
i i i i i i \ i 
KaA, KaB, KaC------ ! 20 {Slight {Slight {Slight {Slight (Northern red оак----! 65 iBlack walnut, 
Kalamazoo i i H i i IWhite ash---- -| 65 | yellow-poplar, 
i ' i i I {Black walnut-- ! 65 | eastern white pine, 
|| ' i i i | Yellow-poplar- | 65 | white spruce, 
| i i i і IWhite oak----- ! --- | Norway spruce, 
| ' i і i iBlack cherry-------- | --- | red pine, 
| ' i i i |American basswood---| 65 | Austrian pine, 
| i | | | ‘Sugar maple--------- | 61 | white ash. 
' ' ' ' ' ' ' ' 
1 П ' П I ' , 1 
OsB, OsC, OsD------ ! 20 ‘Slight {Slight {Slight |Slight {Northern red оак----! 66 Eastern white pine, 
Oshtemo i i | | i IWhite oak----------- | --- {| red pine, 
' ' | | i ‘American basswood---{ 66 | white spruce, 
' | i | | ISugar тар1е--------- ! 61 | jack pine. 
' ' ' ' ' ' ' ' 
' 1 Я: I L 1 ' ' 
OsE---------------- ' 2r M!ModerateiModerate|Slight {Slight Northern red оак----! 66 {Eastern white pine, 
Oshtemo | i | i i ‘White oak----------- | --- | red pine, 
i i ' | i ‘American basswood---| 66 | white spruce, 
i i i i H ‘Sugar maple--------- 1 61 1 jack pine. 
i i | i ' i ' ' 
PfB---------------- | 2s {Slight {Slight {Severe {Slight iRed pine------------ i 60 {Red pine, 
Plainfield | Н i i i lEastern white pine--| --- | eastern white pine, 
i i H i i Jack pine----------- | -- | jack pine. 
i | i i i ‘Northern pin oak----| --- i 
' i i i i i i | 
RdB---------------- ! 2o !Slight {Slight {Slight {Slight {Northern red oak----{ 65 {Black walnut, 
Riddles i i ' i {Red maple------ -1 65 | eastern cottonwood, 
' i i i {White ash-- -! 65 | red pine, 
' i i || iGreen ash---- -! 65 | white spruce. 
i i i | i i 
i i | i i i 
i i i i i I 


See footnote at end of table. 


72 


TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


SOIL SURVEY 


1 
iOrdi- 


Management eoncerns 


Urban land. 


Soil name and | | Equip- | 
map symbol inationiErosion | ment ISeedlingi Wind- 
Isymbolihazard | limita-|mortal- | throw 
i | i tion i| ity | hazard 
1 Т Т Т Т 
! ' ! | | 
SaA, SaB---------- | 20 {Slight {Slight {Slight Slight 
Schoolcraft i | || I 
|| Н i і і 
1 ' ' ' ' 
1 1 1 1 i 
' ' ' ' ' 
' 1 Џ ' ' 
t ' ' ' ' 
f ' ' ' ' 
| i i i i 
1 ' ' ' 
1 1 t ' d 
i i i i i 
Sb---------------- | 2w {Slight Severe |Moderate|Moderate 
Sebewa | і i i i 
| i i i i 
' ' , Ц ' 
' 1 y П , 
1 і 1 1 1 
1 l 1 1 D 
LI 1 ' ! I 
' 1 ' £ l 
H і || 1 i 
SeA--------------- | Зо {Slight {Slight {Slight {Slight 
Sleeth H I i | | 
' 1 ' ' П 
1 I ' | 1 
' ' і 1 
' ' D D t 
' і ' П ' 
1 ' D | T 
i | | | ' 
SpB, SpC, SpD----- | 2s {Slight {Slight {Moderate!Slight 
Spinks i і I i i 
i i i i i 
' ' ' ' ' 
I d ' ' 1 
' і ' ' 1 
V , i 1 ' 
|| i i i i 
StE*: | i i i i 
Spinks----------- | 2s IModerateiModerateiModerate!Slight 
1 M Li LI t 
| ! | | ! 
' I ' ' + 
' 1 1 1 1 
“ I ' t H 
1 П 1 Li 1 
i | | ' i 
Coloma----------- | 2s {Moderate|Moderate|Severe {Slight 
' 1 ! | ! 
' | | ' ' 
' Џ l y V 
' н 1 н | 
' 1 I ' £ 
i || i || | 
' i | i i 
і i i | || 
ThA-----------2-.-- | 3s {Slight {Slight (Moderate!Slight 
Thetford i | | || | 
і i i || || 
' ' | ' н 
1 1 1 V t 
' ' і ' ' 
П ' ' ' 1 
' ' ' 1 ' 
f 1 ' I 1 
і à i ' ' 
I 1 1 ' ' 
|| i i i i 
' ' ' ' ' 
' ' 1 ۰ ' 
Ug*: i i ' i i 
Urban land. | | ' i i 
' ' i i i 
Glendora--------- | 5w {Slight {Severe Moderate!Severe 
' 1 ' ' ' 
i ' Н ' ' 
1 ' + * D 
' | i i i 
i i | | || 
i I | I | 
i i i i | 
i i | i | 
UkB#, UkC*: i || i || 
i i I | i 
' ' ' ' А 
П 1 1 + П 


See footnote at end of table. 


P fal - 
otentia productivity 
iSite 


iBlack ash----- 
iSilver maple- 
(Pin oak------- 
{Eastern cottonwood-- 


| 
t 
' Common trees Trees to plant 
' tindex 
| і i 
| к= == 
' ' і 
1 1 1 
(Northern red oak----| 65 {Black walnut, 
IWhite ash------- --1 65 | yellow-poplar, 
{Black walnut-- -~-i 65 | whitebark pine, 
IYellow-poplar- --1 65 | white spruce, 
I GWAE asi --- | Norway spruce, 
iBlack cherry-------- i === | red pine, 
{American basswood---| 65 | Austrian pine, 
Sugar maple--------- | 61 | white ash. 
LI ' ' 
' 1 ' 
i Red maple----------- 1 66 {White spruce, 
IWhite ash--------- 66 | eastern white pine, 
‘American basswood- --- | northern white-cedar 
‘Swamp white oak----- ; pr 1 Norway spruce, 
(Pin oak------------- I white ash, 
INorthern red oak---- 66 | red maple. 
' 
' 
85 Eastern white pine, 
85 | white ash, 
75 | red maple, 
i | yellow-poplar, 
i | American sycamore. 
' ' 
1 D 
iNorthern red oak----| 66 {Red pine, 
(White oak---------- -i 66 | eastern white pine, 
iShagbark hickory----| 66 | jack pine, 
{Black oak------ --| 66 | black cherry. 
iBlack cherry-------- | 66 ! 
| MET 
INorthern red oak----| 66 {Red pine, 
IWhite oak--------- -| 66 | eastern white pine, 
iShagbark hickory- ! 66 ! jack pine, 
{Black oak-------- i 66 | black cherry. 
iBlack cherry-------- | 66 | 
П 
' 1 + 
(Northern pin oak----| 65 {Red pine, 
Jack pine----------- | --- | eastern white pine, 
аск oe: --- ! jack pine. 
Џ ite oak-- --- | 
iRed pine------- --- d 
iEastern white pine--} --- | 
' ' ' 
' V ' 
{Red maple----------- | 56 {White spruce, 
White ash----------- i 56 ! Norway spruce, | 
а mans S Q FN 
ISugar maple--------- | 53 
iNorthern red oak----| 56 | 
iSwamp white oak-----| --- | 
iBitternut hickory---| --- | 
' ' ' 
Н ' ' 
i ' 1 
П ' П 
Li 1 Џ 
i i i 
{Red maple----------- { HO {Eastern cottonwood, 
{Swamp white oak-- | --- | eastern white pine, 
iQuaking aspen--- | 45 | white spruce. 
i ' 
| i 
' ' 
' 
' 
! 
' 
L 
' 
L 
' 
1 
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nagement concerns roduc ity 
Soil name and iOrdi- | i н = 1 Н potential prods et 
map symbol imation!Erosion | ment {Seedlingi Wind- | Common trees ISite | Trees to plant 
isymbolihazard | limita-imortal- i throw ' {indexi 
i | | tion {ity | hazard | | \ 
Ld D 1 ' ' T 1 V 
i || i H i | i i 
UkB*, UkC*: I | i ! I 1 1 | 
Kalamazoo--------- | 2o !Slight {Slight {Slight {Slight ‘Northern red oak----| 65 iBlack walnut, 
i i i ' i IWhite ash----------- | 65 | yellow-poplar, 
| ' i 1 | iBlack walnut-- ! 65 | eastern white pine, 
i i i i | IYellow-poplar- | 65 | white spruce, 
| i ' | i \White oak----- ! .-- | Norway spruce, 
i i i ' i 'Вјаск cherry------ |! --- | red pine, 
| i | | i ‘American basswood-~-} 65 | Austrian pine, 
i ' | i i {Sugar maple--------- ! 61 | white ash. 
' i i I ' ' ' ' 
UoD*: i i i i | ' i i 
Urban land. i Н i Н | i i 1 
i i i 1 і i i i 
Oshtemo----------- ! 2r Moderate!Moderate!Slight {Slight Northern red oak- | 66 {Eastern white pine, 
i i | | i IWhite oak-------- | --- | red pine, 
' | | i H ‘American basswood---| 66 | white spruce, 
' | i | i ISugar maple--------- ! 61 | jack pine. 
LI M Ц ' y ' ' 
1 1 і 1 i | 


x See description of the map unit for composition and behavior characteristics of the map unit. 


74 SOIL SURVEY 
TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. 
to the given height on that soil] 


Absence of an entry indicates that trees generally do not grow 


Н Irees having predicted 2 -year average heights, in feet, of-- 
Soil name and | H ccu Н kgs 
map symbol i <8 i 8-15 Н 16-25 i 26-35 | >35 
' ' ' ' ' 
1 1 t T 1 
1 1 1 ' 1 
| ! ! | | 
Аа---------------- i --- {Silky dogwood, iAustrian pine----- iNorthern white- H --- 
Adrian i | white spruce. i | cedar, Carolina 
i H i | poplar, Norway 1 
i | i | Spruce, eastern | 
i | i | white pine. I 
i | i | i 
BdA-----------.--- ' --- Silky dogwood, iWhite spruce, {Norway spruce, red{Carolina poplar, 
Brady i | whitebelle | northern white- | pine. | green ash, 
1 1 honeysuckle, | cedar, eastern i 
| i Tatarian I white pine, blue } ì 
i 1 honeysuckle. I spruce, European ! t 
i i i larch. i i 
i i i ' | 
BrA--------------- i --- ‘Amur privet, late |White spruce------ IEastern white {Carolina poplar. 
Bronson i i lilac, Tatarian | | pine, red pine. 
i 1 honeysuckle, i i i 
i I autumn-olive. ' H 
' ' ' ' ' 
1 ' 1 ' I 
CoB, CoC, CoD----- iManyflower lLilac--------.---- INorway spruce, Eastern white | --- 
Coloma 1 cotoneaster. | i Siberian | pine, red pine, 
H i { peashrub. | jack pine. 
' 1 y ! ' 
1 ' ' 1 П 
DoA-----~------ ---1 --- {Late lilac, Amur |Northern white- Eastern white | --- 
Dowagiac i ' privet, autumn- | cedar, red pine, | pine, Norway i 
i t olive. i white spruce. і spruce. 
' ' H 1 ' 
I і ' 1 ' 
Ed------ ------- ---| --- tAmur privet, Iñustrian pine, INorthern white- ICarolina poplar, 
Edwards i i redosier dogwood,} nannyberry | cedar, Norway | green ash. 
i | silky dogwood. I viburnum, eastern} spruce. 
і ! | white pine. | i 
' ' ' | 
1 1 ' 1 Џ 
Gd----~---------. -i --- ‘Austrian pine, Eastern white ' --- ICarolina poplar. 
Gilford i | white spruce, | pine, Norway ' i 
| { shadblow | Spruce, green i | 
t 1 serviceberry, { ash, northern ' 
| | silky dogwood, 1 white-cedar, i | 
i f hawthorn. | black spruce. i 
' ' 1 ' ' 
1 1 ' D 1 
Gn------.-----.--- i --- tAmur privet, silkylNorthern white- i --- iCarolina poplar, 
Glendora ' i dogwood, Siberian! cedar, black i | eastern white 
i I crabapple. i spruce, green i | pine. 
1 | | ash. і I 
! ; i i | 
Gy---------------- Н --- ISilky dogwood, (Eastern white | --- i --- 
Granby i | Amur privet, I pine, northern i ' 
i | white spruce, | white-cedar, I Н 
i | Austrian pine. 1 Norway spruce, i i 
i Н | tamarack. | | 
| i i i i 
Hn------ iVanhoutte spirea ISilky dogwood, {Eastern white iNorthern white- {Carolina poplar. 
Houghton i | Amur privet, i pine, tamarack, | cedar, Norway 
| | white spruce, | Austrian pine. | spruce, ' 
II | redosier dogwood.| ' || 
' ' ' П ' 
1 1 1 , 1 
Hs*: i i i ' | 
Houghton. i i I i i 
i i i i | 
Sebewa. | i I i || 
' ' i i | 


See footnote at end of table. 
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Soil name and 


map symbol 


<8 


8-15 


Trees havin redicted 20 
ees having ргесісуес = 
' V 


75 


; in feet, of-- 


16-25 


-year average heights 
+ 


26-35 


>35 


KaA, KaB, KaC--- 


Kalamazoo 


OsB, OsC, OsD, 


Plainfield 


RdB, RdC-------- 


Riddles 


SeA------------- -- 


Sleeth 


Thetford 


Ua*, 
Udipsamments 


See footnote 


D 

' 

' 

' 

' 

' 

t 

T 

1 

' 

D 

| 

' 

' 

1 

' 

V 

А 

П 

1 

IVanhoutte spirea, 
! silky dogwood. 
1 
1 
, 
1 
' 
D 
1 
' 
' 
' 
' 
M 
' 
1 
' 
1 
' 
' 
1 
' 
П 


Manyflower 
cotoneaster. 


iVanhoutte spirea 


iManyflower 
| cotoneaster. 
' 
' 
' 
' 


at end of table. 


tleaf staghorn 


IVanhoutte spirea 


' 
' 
' 
1 
' 
' 
' 
' 
1 
' 
D 
1 
1 
1 
' 
' 
I 
' 
i 
' 
1 
' 
I 
' 
' 
1 
i 
1 
[ 
' 
' 
' 
1 
' 
t 
П 
Џ 
' 
ì 
' 
' 
' 
D 
' 
' 
t 
' 
1 
' 
' 
1 
' 
' 
' 
1 


' 
' 
1 
f 
' 
1 
' 
Џ 
' 
1 


| 
| 
' 
' 
I 
| 
' 
1 
П 
Џ 
' 
1 
' 
' 
' 
' 
' 
' 
' 


' 
' 
П 
1 
' 
1 
Д 
Ц 
' 
' 
' 
' 
' 
1 
' 
1 
1 
' 
' 
t 
' 
1 
' 
' 
' 
i 
' 
i 
' 
1 
' 
' 
' 
' 
' 
1 
' 
' 
' 
' 
' 
' 
' 
' 
n 
[ 
' 
1 
1 
' 


Autumn-olive 


Жү 


Late lilac, Amur 
privet, Tatarian 


honeysuckle. 


Autumn-olive, 


Tatarian 
honeysuckle, 
white spruce. 


Late lilac, Amur 
privet, Tatarian 


honeysuckle. 


White spruce, 


silky dogwood, 
Amur privet, 
Austrian pine. 


Blackhaw, 


arrowwood, 


cornelian cherry 
dogwood, rose-of- 


sharon, Amur 
honeysuckle, 
American 
cranberrybush, 
autumn-olive. 


White spruce, 


Tatarian 


honeysuckle, Amur 
autumn- 


privet, 
olive. 


White spruce, 


Tatarian 


honeysuckle, Amur 
privet, autumn- 


olive. 


Silky dogwood, 


Tatarian 
honeysuckle. 


' 
' 
1 
I 
' 
1 
П 
D 
i 
П 
' 
1 
' 
1 
I 
' 
' 
' 
1 
' 
1 
' 
' 
' 
Џ 
' 
' 
' 
' 
' 
L 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
1 
' 
' 
I 
' 
! 
' 
' 
' 
D 
1 
D 
\ 
1 
1 
' 
П 
i 
| 
' 
' 
' 
' 
' 
' 
Д 
Д 
1 


—r— 


Red pine, white 


spruce. 


Norway spruce, 
Siberian 
peashrub. 


Northern white- 
cedar, red pine, 


white spruce. 


Red pine, white 


spruce. 


Eastern white 
pine, 
white-cedar. 


White spruce----- 


Eastern redcedar 


Eastern redcedar 


Norway Spruce, 
Siberian 
peashrub. 


White spruce, 
eastern white 


pine, northern 


white-cedar, 


Austrian pine. 


northern 


' 
i 
n 
D 
1 
Џ 
1 
1 
' 
i 
' 
' 
' 
1 
' 
1 
П 
1 
ì 
' 
' 
' 
' 
Ц 
' 
' 
' 
' 
' 
' 
n 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
1 
П 
I 
' 
1 
1 
I 
' 
' 
' 
i 
n 
i 
' 
| 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 


Eastern white 


pine, Norway 
spruce. 


Eastern white 
pine, red pine, 
jack pine, Scotch 


pine. 


Eastern white 
pine, red pine, 


jack pine. 


Norway spruce, 


Scotch pine. 


Whitebark pine, 


Norway spruce. 


American basswood, 


Norway spruce. 


Eastern white 
pine, red pine. 


Eastern white 
pine, red pine. 


Eastern white 
pine, red pine, 


jack pine. 


Norway spruce, red 


pine. 


Carolina poplar. 


Carolina poplar. 


Carolina poplar. 


Carolina poplar. 


Eastern white 
pine. 


Carolina poplar. 
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map symbol 


SOIL SURVEY 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


<8 


rees havin 


8-15 


redicted 20-year average heights, in feet, of-- 
' 
t 


| Trees having predicted 20-yea 


16-25 


26-35 


>35 


— n O — r — 


Ub, 
Urban land 


Ug: 
Urban land. 


Glendora--------- 


UKB*, UkC*: 
Urban land. 


Kalamazoo-------- 


UoD*: 
Urban land. 


Oshtemo---------- 


Vanhoutte spirea, 
silky dogwood. 


' 
' 
i 
1 
Д 
Д 
' 
' 
' 
t 
1 
Ц 
1 
D 
' 
Ц 
' 


i 
Amur privet, silkyiNorthern white- 
dogwood, Siberian; cedar, black 


crabapple, 


Late lilac, Amur 
privet, Tatarian 
honeysuckle. 


Autumn-olive, 
Tatarian 
honeysuckle, 
white spruce. 


Spruce, green 
ash. 


Red pine, white 
Spruce. 


--- Carolina 
eastern 
pine. 

Eastern white Carolina 
pine, Norway 

Spruce. 

Eastern white Carolina 


aek pine, Scotch 


ine. 


' 
: 
|| 
Н 
T 
H 
l 
' 
[ 
i 
i 
i 
' 
i 
i 
' 
' 
' 
' 
1 
П 
' 
| 
F 
' 
+ 
' 
' 
' 
1 
' 
' 
f 
I 
I 
I 
1 
{Еа 
| pine, red pine, 
ij 

ip 

H 


' 
' 
Д 
0 
T 
' 
n 
i 
' 
' 
' 
' 
1 
1 
' 
1 
' 
' 
' 
' 
' 
' 
4 
І 
П 
' 
' 
i 
1 
i 
1 
I 
' 
' 
' 
' 
1 
' 
' 
D 
' 
' 
' 
1 
П 
П 
1 
' 
| 
I 
' 
' 
' 
' 
' 
i 
' 
D 
' 
t 


poplar, 
white 


poplar. 


poplar. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil 


TABLE 9.--BUILDING SITE DEVELOPMENT 


features are defined in the Glossary. 
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See text for definitions of 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 
| 1 | | E! Y 
Soil name and | Shallow ' Dwellings ' Dwellings i Small ! Local roads | Lawns and 
map symbol | excavations | without | with | commercial ! and streets | landscaping 
1 i basements i basements 1. buildings 4 E 
جي‎ ра ЕН 
' ! | ! | ' 
Ad--------------- iSevere: i Severe: ISevere: ISevere: ! Severe: ISevere: 
Adrian | wetness, | wetness, | wetness, | wetness, | wetness, | excess humus, 
| cutbanks саче, і floods, | floods, i floods, | floods, | floods, 
! floods. ! low strength. | low strength. | low strength. ! low strength. | wetness. 
i ' i і i i 
BdA-------------- ISevere: iSevere: iSevere: {Severe: \Severe: (Moderate: 
Brady i wetness, | wetness. | wetness. | wetness. | frost action, | wetness. 
| cutbanks саме. | i i i n N 
| | | i Ad d | 
BrA-------------- iSevere: Moderate: iSevere: Moderate: ISevere: Slight. 
Bronson | eutbanks cave, wetness. i wetness. | wetness. | frost action. 
i wetness. ' I | ' i 
' i i i i i 
CoB-------------- ISevere: {Slight--------- ISlight--------- ISlight--------- ISlight--------- IModerate: 
Coloma i eutbanks cave.i ' i ' | too sandy. 
1 ' ' ' ' 
' ' 1 ' ' l 
CoC-------------- Severe: Moderate: Moderate: i Severe | Moderate: IModerate: 
Coloma | eutbanks cave.| slope. | slope. f slope. | slope. | too sandy, 
i i i i i | slope. 
і i | i ' ' 
CoD-------------- ISevere: i Severe: i Severe: iSevere: {Severe Severe: 
Coloma ' slope, i slope. 1 slope. | slope. i slope. f slope. 
| cutbanks cave. i i i 
i | ' i | i 
DoA-------------- Severe: ISlight--------- ISlight--------- ISlight--------- IModerate: Slight. 
Dowagiac | cutbanks cave. | | i | frost action, 
' ' ' ! ! low strength. т 
' 1 1 ' ' 1 
П ' 1 1 1 t 
Ed--------------- iSevere: Severe: Severe: i Severe ISevere: (Severe: 
Edwards | floods, i floods, | floods, | floods, I floods, | excess humus, 
| wetness. | wetness, | wetness, | wetness, | wetness, | wetness, 
' ' low strength. | low strength. | low strength. | low strength. | floods. 
' Li Li Ц ' 1 
Y ' ' П ' l 
Gd--------------- ISevere Severe: i Severe: {Severe Severe: Severe: 
Gilford i wetness, | wetness, | wetness, | wetness, | wetness, | wetness, 
| eutbanks cave,| floods. | floods. i floods. ! frost action, | floods. 
| floods. i i i | floods. 
' ' || ' ' ' 
' 1 П ' 1 L 
Gn--------------- (Severe: i Severe: Severe: {Severe: ISevere: iSevere: 
Glendora | wetness, | wetness, | wetness, | wetness, i wetness, | wetness, 
| floods, í floods. i floods. | floods. i floods. | floods. 
| cutbanks cave.| i Н i 
' ' ' i i | 
Gy--------------- Severe: Severe: ISevere: {Severe Severe: Severe: 
Granby | wetness, | wetness, | wetness, | wetness, | wetness, | wetness, 
| cutbanks cave, floods. | floods, | floods. | floods. | floods. 
| floods. i i i H 
| | | | | | 
Hn------ ------ --- \Severe: Severe: 1 Severe: i Severe: Į Severe: iSevere: 
Houghton I wetness, | wetness, | wetness, | wetness, | wetness, | excess humus, 
I floods, | floods, | low strength, | floods, | floods, | wetness, 
! excess humus. | low strength. | floods. | low strength. | low strength. i floods. 
' ' ' ' ' ' 
Hs*: | ' I | | 
Houghton------- ~- Severe: i Severe: i Severe: i Severe: 1 Severe: ISevere: 
¦ excess humus, | floods, | floods, | floods, | low strength, | excess humus, 
| wetness, | wetness, | wetness, | wetness, | wetness, | wetness, 
| floods. ! low strength. | low strength. | low strength. | floods. | floods. 
1 ' 4 ' ' ' 
' Џ ' 1 ' I 
Sebewa---------- ISevere: iSevere: Severe: Severe: {Severe: Severe: 
| wetness, | wetness, | wetness, | wetness, | wetness, | wetness, 
| eutbanks cave,: floods. I floods. | floods. ! low strength, | floods. 
| floods. i i i I floods. 
Cone | ; | 
KaA-------------- ISevere: Moderate: iSlight--------- IModerate: iModerate: iSlight. 
Kalamazoo | eutbanks саме.! shrink-swell. i ! shrink-swell. | low strength. | 
' ' Ц Ц 
1 1 П 1 


See footnote at end of table. 


low strength. 


low strength. 


shrink-swell, 
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 
T | 1 | | H 
Soil name and | Shallow ' Dwellings i Dwellings i Small 1 Local roads | Lawns and 
map symbol i excavations |} without Н with | commercial ! and streets | landscaping 

i i basements Н basements i buildings H 

T T Т T T F 

| | | | | 
KaB--------------- Severe: ‘Moderate: ISlight--------- IModerate: 1 Moderate: Slight. 
Kalamazoo | eutbanks cave,! shrink-swell. | | slope, | low strength. 

i i i | shrink-swell. | 

' ' ( | ' ' 

l $ 1 l ' 1 
KaC--------------- iSevere: Moderate: Moderate: Severe: Moderate: Moderate: 
Kalamazoo i cutbanks cave.| slope, I slope. | slope. | low strength. | slope. 

| | shrink-swell. | i Н i 

I ' ' + 1 I 

{| 1 ' I | 1 
О5В--------------- (Severe: ISlight Н i ISlight-------—- ISlight. 
Oshtemo | cutbanks cave.| i | | 

LI H 1 ' ' ! 

' ' 1 ' I + 
OsC--------------- ISevere IModerate: iModerate: iSevere: | Moderate: iModerate: 
Oshtemo cutbanks саче. і slope. | slope. i slope | slope. | slope. 

' ' ' ' ' 
i 1 ' l t 
OsD, OsE Severe Severe: Severe: Severe: i Severe: 1 Severe: 
Oshtemo cutbanks cave,i slope. | slope. | slope. 1 slope. і slope, 
slope. i i i ' 
i і i i | 
Pb*, i I i i i 
Pits i | | ! 
i i i i і 
PfB-----------.--- Severe: Н iSlight--------- ISlight--------- tSlight--------- Moderate: 
Plainfield cutbanks саме. ! ' | 1 too sandy, 
' ' ' 
* Li 1 
RdB--------------- Slight--------- i Moderate: t Moderate: Moderate: | Moderate: Slight. 
| Shrink-swell, | shrink-swell, slope, | low strength. 
' ' 
| 


a 
e 

2 

a 

= 

Ф 

а 


RdC------~--~-.--- Moderate: 
Riddles slope. 
SaA-~------------- Severe: 
Schoolcraft | eutbanks cave. 
П 
1 
SaB--------------- iSevere: 
Schoolcraft | cutbanks cave. 
' 
! 
Sb---------------- iSevere: 
Sebewa | wetness, 
I cutbanks cave, 
1 floods. 
1 
I 
5$еА--------------- ISevere: 
Sleeth | wetness, 
| cutbanks cave, 
' 
' 
SpB---------.------ Severe: 
Spinks | cutbanks cave. 
' 
D 
SpC-----------.--- iSevere: 
Spinks | cutbanks cave. 
LI 
i 
SpD----------.-.--- ISevere: 
Spinks | cutbanks cave, 
' slope. 
' 
LI 
StE*: i 
Spinks----------- iSevere: 
i cutbanks cave, 
| slope. 
' 
1 
Со1ота----------- ISevere: 
slope, 


' 
1 
| eutbanks cave. 
I 
I 


See footnote at end of table. 


1 
1 
П 
| 
' 
' 
1 
Џ 
' 
1 
' 
' 


' 
n 
' 
1 
І 
t 
' 
n 
D 
1 
' 
1 
П 
1 
| 
' 
' 
' 
' 
' 
' 
, 
1 
1 
' 
' 
' 
' 
' 
' 
' 
' 
' 
t 
' 
' 
1 
| 
! 
| 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
i 
Д 
Ц 
' 
' 
Д 
Д 
' 
' 


Moderate: 
slope, 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
wetness, 
floods. 


Severe: 
wetness. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
shrink-swell, 
low strength. 


Severe: 
wetness, 
floods. 


Severe: 
wetness. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


low strength. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 


Severe: 
slope. 


Severe: 
slope. 


Severe; 
slope. 


Severe: 
slope. 


Moderate: 
low strength, 


Moderate: 
low strength. 


Moderate: 
low strength. 


Severe: 
wetness, 
low strength, 
floods. 


Severe: 
frost action, 
low strength. 


Moderate: 


slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Slight. 


Slight. 


Severe: 
wetness, 
floods. 


Moderate: 
wetness. 


Moderate: 
too sandy. 


Moderate: 
too sandy, 
slope. 


Severe; 
slope. 


Severe: 
slope. 


Severe: 
slope. 
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 
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T т T T T T 
D ' | D Li V 
Soil name and | Shallow H Dwellings i Dwellings Н Small ! Local roads | Lawns and 
map symbol | excavations | without i with | commercial ! and streets | landscaping 
zt i basements i basements H buildings i i 
—r— — T E Ei 
' ' M 1 1 Џ 
А і ' ' ' ' 
D 1 | 1 ' l 
ThA--------------- iSevere: ISevere: ISevere: ISevere: Moderate: Moderate: 
Thetford | wetness, | wetness. | wetness. | wetness. | wetness, | wetness, 
i cutbanks cave. | i H I frost action. | too sandy. 
1 ' 1 ' Ц 
1 ' | 1 I 1 
Ua*. i i i i ' i 
Udipsamments i i | i | i 
d | | | | ; | 
iba | | | | | i 
Urban land | ! | ' ' ! 
i 1 D 1 1 ' 
"m i | | | i | 
Urban land. ! i ! | ! | 
1 H H ' ' Ц 
' 1 I ' 1 1 
Glendora--------- ISevere: ISevere: iSevere: Severe: Severe: Severe: 
| wetness, { wetness, | wetness, | wetness, | wetness, | wetness, 
| floods, | floods. | floods. | floods. | floods. I floods. 
| eutbanks cave.i ' i i | 
' ' ' ' ' ' 
* ' Н ' ' Н 1 
UkB*: ' ' ' 1 1 
Urban land. i | i i i i 
i I ! | | | 
Kalamazoo-------- ISevere: IModerate: ISìight--------- IModerate: Moderate: ISlight. 
! eutbanks cave.i shrink-swell. | ! shrink-swell. | low strength. 1 
Ц ' I Li 1 ' 
1 ' ' 1 D 1 
UkC*: i i i i i | 
Urban land. | ' ' i i | 
' ' ' ' ' ' 
П 1 1 Џ ' I 
Kalamazoo-------- ISevere: iModerate: IModerate: Severe: Moderate: IModerate: 
¦ cutbanks cave. i Slope, | slope. | slope. ! low strength. i slope. 
| ! shrink-swell. | ' ' i 
' 1 ' T ' 5 
1 1 LI ' 1 1 
UoD*: | i i i i i 
Urban land. i i i i i 1 
' ' 1 1 ' ' 
' 1 1 ' | 1 
Oshtemo---------- {Severe: ISevere: ISevere: ISevere: ISevere: Severe: 
| cutbanks cave, slope. 1 slope. | slope. į slope. I slope. 
I slope. i i ' i i 
1 L ' ' 1 t 
LI [i 1 u 1 1 


* See description of the 


map unit for composition and behavior characteristics of the map unit. 


80 
TABLE 10.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates 


SOIL SURVEY 


See text for definitions of 


that the soil was 


not rated} 
' ' 1 t | 
Soil name and i Septic tank | Sewage lagoon | Trench i Area i Daily cover 
map symbol i absorption H areas Н sanitary ' sanitary | for landfill 
l fields i i landfill i landfill 
1 H H H H 
i || i i i 
Аа------------------ ISevere: i Severe: i Severe: i Severe: (Poor: 
Adrian | wetness, i wetness, ! wetness, | wetness, | hard to pack, 
| floods. i seepage, | floods, | floods, i wetness. 
| | floods. | seepage. | Seepage. 
LI Li ' ' ' 
1 ' ' , I 
BdA----- -T------ -----|Severe: ISevere: ISevere: ISevere: iPoor: 
Brady i wetness. | seepage, | seepage, i seepage, | wetness, 
| | wetness, | wetness, | wetness, 
H ' Li ' ' 
П П ' t ' 
BrA---------.--2.---. iSevere: ISevere: Severe: Severe: IFair: 
Bronson | wetness. i seepage, | wetness, i seepage, і wetness, 
i | wetness, i seepage. | wetness, i 
' ' Li t ' 
LI 1 LU ' ' 
CoB----------.--.--- iSlight---------- iSevere: iSevere: iSevere: IFair: 
Coloma i 1 seepage. i seepage. | seepage. | too sandy. 
' ' 1 ' | 
' І 1 I i 
CoC---------.------- i Moderate: {Severe (Severe: i Severe: Fair: 
Coloma t slope. I slope, i seepage. | seepage. | too sandy, 
i i seepage. i i I slope. 
' ' Н ' ' 
' t П ' ' 
CoD---------.---.---- i Severe: i Severe: i Severe: i Severe i Poor: 
Coloma i slope. ! slope, | seepage. | slope, | slope. 
i 1 seepage. i | seepage. 
t ' ' ' ' 
' D 1 | ' 
DoA--------.---.--.- ISlight---------- ISevere: ISevere: i Severe i Poor: 
Dowagiac i 1 seepage. i Seepage, | seepage. i small stones, 
i i i too sandy. 1 i seepage. 
' ' ' 1 ' 
' 1 1 1 1 
Ed------ IN ISevere: ISevere 1Severe: ISevere: i Poor: 
floods, i floods, 1 floods, | floods, | wetness, 
wetness, | wetness, | wetness, | wetness, | excess humus. 
peres slowly. I seepage. | seepage. | seepage. i 
' n ' ' 
І ' || ' 
iSevere: ISevere: iSevere: iSevere: i Poor: 
| wetness, | wetness, | wetness, i wetness, | wetness, 
| floods. | seepage. | seepage, | seepage, 
i i | floods. | floods. 
4 ' ' ' 1 
1 ' ' I ў 
Gn--------- === ISevere: ISevere: i Severe: i Severe: i Poor: 
Glendora | wetness, | wetness, 1 wetness, i wetness, | too sandy, 
1 floods. I seepage, f floods, I floods, | wetness, 
' | floods | Seepage. | seepage. | seepage. 
b ' Ц ' U 
' t t ' 1 
бу------------------ ISevere: ISevere: ISevere: ISevere: i Poor: 
Granby | wetness, | wetness, | wetness, | wetness, | wetness, 
i floods. i seepage. i seepage, | seepage, | too sandy, 
| i i floods. i floods. | seepage. 
1 ' ' ' H 
l ' ' I 1 
Hn-----.-------.----- ISevere: ISevere: Severe: i Severe: i Poor: 
Houghton | wetness, | wetness, | wetness, | wetness, I hard to pack, 
I floods, | seepage, i floods, | floods, | Wetness. 
| percs slowly. i floods. 1 seepage. | seepage, 
' $ i ' | 
' 1 ' П ' 
Hs*: i i | i i 
Houghton----------- i Severe: i Severe: i Severe: i Severe: i Poor: 
| floods, i floods, | floods, | floods, | wetness, 
| wetness, i excess humus, i seepage, i seepage, 1 hard to pack. 
| ! wetness, | wetness. | wetness, I 
' ' 1 ' ' 
' ' ' ' ! 
Sebewa----------.-- ISevere: ISevere: iSevere: iSevere: Poor: 
| wetness, I wetness, i wetness, i wetness, | wetness, 
| floods. | seepage, | floods, | floods, i Small stones, 
i i | seepage. | seepage. | seepage. 
' 1 ' ' & 
' 1 1 1 1 


See footnote at end of table. 
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TABLE 10.--SANITARY FACILITIES--Continued 


Daily cover 
for landfill 


Trench 
sanitary 


Sewage lagoon 
areas 


Soil name and 
map symbol 


Septic tank 


absorption sanitary 


| i ' | 
i ' ' i 
' ' | i 
| fields | landfill | landfill 
1 1 1 D 
' I i | i 
KaA, KaB------------ !Slight----------- ISevere ISevere: ISevere: iFair: 
Kalamazoo i | seepage. | seepage. | seepage. ! small stones, 
i i i i ¦ too clayey. 
1 | i ' Н 
KaC----------------- i Moderate: | Severe: {Severe: ‘Severe: {Fair: 
Kalamazoo | slope. | seepage, | seepage. | seepage. | slope, 
i ! slope. ' i ! small stones, 
i i ' | ¦ too clayey. 
' ' i ' ' 
OsB----------------- 1Slight----------- ISevere: ‘Severe: ISevere: IFair: 
Oshtemo i | seepage. | seepage. i seepage. | too sandy, 
| | | i | seepage. 
i | ' i i 
OsC----------------- Moderate: Severe: Severe: Severe: {Fair: 
Oshtemo ¦ slope. | seepage, í seepage. | seepage. | slope, 
| ! slope. | | | too sandy, 
i i i i | seepage. 
i i i i | 
05р, ОзЕ------------ ISevere: Severe: Severe: Severe: i Poor: 
Oshtemo i slope. |! seepage, | seepage. | seepage, i slope. 
i ¦ slope. Н I slope. Н 
| i | ! ! 
Pb*, i | 1 ' i 
Pits | i i i ' 
i i ' i | 
PfB----------------- ISlight----------- ISevere: (Severe: ISevere: {Poor 
Plainfield ' 1 seepage. | seepage, 1 seepage. | too een 
i ! | too sandy. | ! seepage. 
' ' 
1 ' 1 1 Ц 
RdB-----------------|Moderate: Moderate: Moderate: ISlight----------- iFair: 
Riddles | peres slowly. | seepage, | too clayey. ' | too clayey. 
i ! slope. i i i 
| | i i | 
RdC------------- ----|Moderate: ISevere: IModerate: IModerate: Fair: 
Riddles | peres slowly, i slope. 1 too clayey. | slope. | slope, 
i slope. ! Н | | too clayey. 
і 1 H ! | 
SaA, SaB------------ \Slight--~-------- {Severe: Severe: Severe: i Poor: 
Schoolcraft ' ¦ seepage. | seepage, | seepage. | seepage, 
' | | too sandy. ' ! too sandy. 
i 4 | ' i 
Sb------------------ ISevere: ISevere: Severe: Severe: {Poor 
Sebewa | wetness, | wetness, | wetness, | wetness, i FR 
| floods. | seepage. ¦ floods, i floods, | small stones, 
' ' | seepage. | seepage. | seepage. 
| | | | | 
SeA----------------- ISevere: Severe: Severe: iSevere: Poor: 
Sleeth I wetness. 1 seepage, | seepage, | seepage, i wetness. 
' | wetness. | wetness. | wetness. ' 
' ' ' ' ' 
1 1 1 t I 
SpB----------------- !ISlight----------- ISevere: ISevere: ISevere: {Poo 
Spinks ' | seepage. | too sandy, | seepage. i tao ТА 
Н i | seepage. | | seepage. 
£ 1 1 ' 
l M ' I Џ 
SpC----------------- ! Moderate: Severe: (Severe: Severe: i Poor 
Spinks I slope. | seepage, | too sandy, | seepage. і too РТТ 
1 | slope. | seepage. ' | seepage. 
' ' ' 1 ' 
1 I l , ' 
SpD----------------- Severe: Severe: Severe: ISevere: {Poor 
Spinks I slope. | seepage, | too sandy, | seepage, i too “Sahaya 
i i slope. |! seepage. { slope. | seepage, 
| i і i i slope. 
i | ! ' ! 
StE*: ' i | i | 
Spinks------------- ISevere: Severe: Severe: i Severe i Poor 
| Slope. | seepage, { too sandy, | seepage, i too A 
i ! slope. 1! seepage, | slope. | seepage, 
i Н | slope. ' ¦ slope. 
i ' ' ' i 


See footnote at end of table. 


82 SOIL SURVEY 
TABLE 10.--SANITARY FACILITIES--Continued 
Т i | || | 
Soil name and | Septic tank 1 Sewage lagoon | Trench H Area i Daily cover 
map symbol | absorption i areas i sanitary i sanitary i for landfill 
) fields H H landfill i landfill 
| Hu 1 Em 1 
|| || H i ' 
StE*: i ' i i i 
Coloma---------—- {Severe ISevere: iSevere: tSevere IPoor: 
| slope. i slope, I slope, і slope, ¦ slope 
! | seepage. | seepage, | seepage. 
' ' ' 
' t t ' 1 
ThA--------------- iSevere iSevere: ISevere: ISevere: i Poor: 
Thetford | wetness, I wetness, | wetness, | wetness, | wetness, 
i | seepage, | seepage, | seepage. | too sandy, 
i i i i | seepage. 
|| | i i | 
Ua*. | i i i i 
Udipsamments t H I i i 
1 i i i i 
Ub*. i | | i i 
Urban land i i i i H 
' ' ' ' ' 
' I l l D 
Ug*: i i i i | 
Urban land. i i Н | | 
' 1 1 1 П 
' ' 1 D D 
Glendora------.-- iSevere: iSevere: iSevere: iSevere: IPoor: 
| wetness, | wetness, | wetness, | wetness, | too sandy, 
| floods. | seepage, | floods, | floods, | wetness, 
i | floods. | seepage. 1 seepage. | seepage. 
' ' ' ' ' 
' l ' J 1 
UkB*: i i i i i 
Urban land. i | i Н i 
i i i i i 
Kalamazoo------- ~--{Slight---------.~ ISevere: ISevere: |Земеге: IFair: 
i | seepage. i seepage. | seepage. I small stones, 
I i | | | too clayey. 
i i i Н i 
UkC*: I i i || I 
Urban land. i i i i | 
1 ' ' ' 
1 I ' ' 1 
Kalamazoo-------- iModerate: ISevere: ISevere: ISevere: (Fair: 
| Slope. | seepage, | seepage. | seepage, | slope, 
i ¦ slope. i Н | small stones, 
| || | | | too clayey. 
i | ! i i 
UoD*: ' || | | i 
Urban land. i i i i i 
' ' ' ! 1 
' ' Џ V 
Oshtemo---------. iSevere: iSevere: ISevere: ISevere: IPoor: 
I slope. і seepage, | seepage. | seepage, i slope 
Н 1 slope. ' | slope. i 
' ' ' ' t 
1 I Ц 1 | 


* See description of the map unit 


for composition and behavior 


characteristics of the map unit. 
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TABLE 11.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated] 
| т | 1 
Soil name and | Roadfill i Sand i Gravel i Topsoil 
map symbol i 1 | ' 
| i i | 
1 ' + ' 
| ! | | 
Ad-------------------- iPoor: 1Good----------------- {Unsuited: IPoor: 
Adrian | wetness, | | excess fines, | wetness, 
| low strength. | I excess humus. | excess humus. 
' ' ' 1 
' I 1 1 
BdA------------------- (Poor: IGood------- === !Good----------------- 1Good. 
Brad 1 wetness. i i i 
y T | ; | 
BrA------------------- IFair; 1IGood----------------- !Good----------------- iGood. 
Bronson | wetness. | | i 
| [ | | 
CoB------------------- leo !Good----------------- {Unsuited: {Fairs 
Coloma i ' | exoess fines. | too sandy 
n ' 1 ' 
' ' D ' 
CoC------------------- !Good----------------- !'Good----------------- iUnsuited: Fair: 
Coloma | ' | excess fines. | slope, 
i | i | too sandy. 
i 1 i i 
CoD------------------- Fair: iGood----------------- {Unsuited: i Poor: 
Coloma | slope. i 1 excess fines. | slope. 
П Ц ' 1 
1 l 1 l 
DoA------------------- 1Good----------------- iGood----------------- Hele Good. 
Dowagiac | i i ! 
Li ' 1 
' 1 ' ' 
Ed-------------------- (Poor: {Unsuited: {Unsuited: i Poor: 
Edwards { low strength, I excess humus. | excess humus. | wetness, 
| wetness. i | | excess humus. 
1 1 ' ' 
{ ' + ' 
Gd-------------------- IPoor: e IUnsuited: |Poor: 
Gilford | wetness. i | excess fines. | wetness. 
1 Н , 1 
' ' 1 1 
Gn-------------------- IPoor: iFair: IUnsuited: 1Роог: 
Glendora | wetness. | excess fines. | excess fines. | wetness. 
' ' ' ' 
1 ١ ' I 
Gy-------------------- 'Роог: elel iUnsuited: | Poor: 
Granby i wetness. | | excess fines. | wetness. 
' 1 1 ' 
' ' L ' 
Hn-------------------- Poor: iUnsuited: iUnsuited: IPoor: 
Houghton | wetness, | excess humus. | excess humus. i wetness, 
| low strength. i | { excess humus. 
' ' ' ' 
1 1 ' ' 
Hs®: . i i | i 
Houghton------------- jPoor: lUnsuited: IUnsuited: iPoor: 
| low strength, | excess humus. | excess humus. | excess humus, 
| wetness. | ' | wetness. 
' 1 Ц ' 
1 ' 1 1 
Sebewa--------------- iPoor: 1iGood----------------- iGood----------------- 1Роог: 
і wetness. Н i | wetness. 
' i ' 
' ! ' 1 
Кад, KaB-------------- !Good----------------- ee iGood----------------- IFair: 
Kalamazoo i i i | thin layer, 
i ' i f small stones. 
. ' [i ' 
1 П ' ' 
KaC------------------- 1Good----------------- Hele 1Good----------------- IFair: 
Kalamazoo I ' | | slope, 
i i ' I thin layer, 
| i i | small stones. 
' t ' U 
' ' l 1 
OsB------------------- iGood----------------- elle 1Good----------------- iFair: 
Oshtemo i i i 1 small stones. 
' ' П ' 
M LI 1 Џ 
OsC------------------- !Good----------------- 1Good----------------- !Good----------------- iFair: 
Oshtemo | slope, 


' ' 
1 T 
' | small stones. 
' ' 
' ' 


See footnote at end of table. 


Urban land. 


84 SOIL SURVEY 
TABLE 11.--CONSTRUCTION MATERIALS--Continued 
i | | | 
Soil пате and ' Roadfill i Sand | Gravel i Topsoil 
map symbol i | | | 
' ' ' ' 
| EE T E 
1 1 1 1 
i ' l 1 
OsD, ОзЕ---------- iFair: el |Good-----------~-- i Poor: 
Oshtemo | slope Н | t slope. 
' ' h ' 
1 ' ' D 
Pb*. | i I i 
Pits | ! ! Н 
i ' i | 
PfB--------------- 1Good-------------- 1Good-------------- iUnsuited: IFair: 
Plainfield | i i excess fines. | too sandy. 
' + 1 ' 
1 П ' 1 
RdB--------------- (Poor: iUnsuited: iUnsuited: iFair: 
Riddles I low strength. 1 excess fines. | excess fines. | thin layer. 
' ' ' ' 
1 ' 1 D 
RdC--------------- Poor: tUnsuited: IUnsuited: Fair: 
Riddles | low strength, | excess fines. | excess fines. | thin layer, 
' i i i slope. 
i | 1 | 
SaA, SaB---------- 1Good------.----.---- iGood-------------- IUnsuited: iFair: 
Schoolcraft ' ' 1 excess fines. | thin layer. 
Li ' ' LI 
' 1 ' 1 
Sb---------------- Poor: 1Good----------.--- 1Good-------------- (Poor: 
Sebewa | wetness. | | i wetness. 
' ' ' ' 
' ' ' ' 
SeA--------------- Poor: iGood-------------- 1Good-------------- Fair; 
Sleeth | low strength, H H i thin layer. 
| wetness. i | i 
| i i i 
SpB--------------- 1Good-------------- IFair: iUnsuited: IFair: 
Spinks i | excess fines. | excess fines. | too sandy. 
' + ' Li 
1 J 1 ' 
SpC--------------- 1Good-------------- Fair: lUnsuited: IFair: 
Spinks i i excess fines. I excess fines. | too sandy, 
| ' | ¦ slope. 
I i | | 
SpD------- -------- (Fair: Fair: lUnsuited: (Poor: 
Spinks | slope. I excess fines, | excess fines. I slope. 
1 1 1 1 
| 1 Ц l 
StE*: i i i | 
Spinks----------- i Poor: iFair: IUnsuited: ІРоог: 
і slope. | excess fines. | excess fines. | slope. 
' ' ' | 
і 1 1 I 
Coloma----------- ‘Poor: 1Good-------------- IUnsuited: IPoor: 
| slope. | I excess fines. I slope. 
' ' ' ' 
' y ' I 
ThA--------------- Poor: 1Good-------------- iUnsuited: iFair 
Thetford | wetness. i I excess fines. | too sandy. 
' ' ' ' 
1 t П 1 
Ua*. i | I | 
Udipsamments ' ' i | 
i i i i 
Ub*. i i i i 
Urban land i | ! ' 
' ' || i 
Ug*: i ' ' i 
Urban land. i | i i 
' i i i 
Glendora--------- IPoor: iFair: lUnsuited: i Poor 
| Wetness. | excess fines. | excess fines. I wetness. 
' ' ; П 
I 1 I 1 
UkB*: | ' i i 
Urban land. i i i i 
' 1 ' ' 
' L 1 1 
Kalamazoo-------- eel. і Сооа-------------- 1 Сооа-------------- iFair 
1 ! ! I thin layer, 
| i | | small stones. 
' | i i 
UkC*: | i i | 
П ' ' ' 
' ' 1 1 
i i i i 


See footnote at end 


of table. 


KALAMAZOO COUNTY, MICHIGAN 


TABLE 11.--CONSTRUCTION MATERIALS--Continued 


L 1 l 
Soil name and i Roadfill 1 Sand Н Gravel i Topsoil 
map symbol i i i i 
П 1 Li ' 
ш DOD aps, i ا‎ | 
' V ' ' 
i | | i 
UkC*: i i | i 
Kalamazoo------------ 1Good----------------- IGood----------------- eee Fair 
' i ' | slope, 
' ' ' | thin layer, 
' i i { small stones. 
' 1 1 ' 
1 1 ү ' 
UoD*: H | ! ! 
Urban land. i i i | 
4 ' ' ' 
' ' ' ' 
Oshtemo-------------- IFair: Hel 1Good----------------- IPoor: 
' | slope. 
' 
| 


I slope. 
1 
1 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 
that the soil was not evaluated] 


SOIL SURVEY 


Absence of an entry indicates 


vt OR SS E AU ae I | One Ws S os 
Soil name and i| Pond i Embankments, | Drainage | Irrigation | Terraces and | Grassed 
map symbol ' reservoir i dikes, and i I | diversions ' waterways 
H areas 1 levees H | | 
i i i = аб y OE S H 
, 1 ' ' J ' 
П 1 1 Џ 1 П 
Ad--------------- | Seepage-------- Seepage, Floods, iWetness, Not needed----- iWetness. 
Adrian Н | wetness. | frost action. | fast intake, | 
i i Н | soil blowing. | 
I [i 1 ' ' + 
1 1 D П 1 ' 
BdA-------------- iSeepage-------- Seepage, {Frost action---|Wetness, IWetness, iWetness. 
Brady i | wetness, | | fast intake, | too sandy, 
| ' I | soil blowing. | soil blowing. | 
І 1 ' ' н ' 
1 1 ' 1 i ' 
BrA-------------- iSeepage-------- iSeepage-------- iFrost action---ISoil blowing, |Тоо sandy, IFavorable. 
Bronson | ' i i wetness. | soil blowing, 
i i i i | wetness. | 
|| i | ' | | 
CoB-------------- | Ѕеераве-------- ISeepage, INot needed----- IDroughty, iToo sandy, IDroughty. 
Coloma i i piping. i i fast intake, | soil blowing. 
i i i i soil blowing. | 
i i I | i ' 
CoC----------.--- Seepage, Seepage, Not needed----- IDroughty, {Тоо sandy, iDroughty, 
Coloma | slope. | piping. H i fast intake, | soil blowing. ! slope, 
H ' ' | soil blowing. | 
' ' ' ' ' | 
' 1 ' 1 1 I 
Сор-------------- {5еераде, ISeepage, INot needed----- IDroughty, {Тоо sandy, iDroughty, 
Coloma | slope. | piping. H | fast intake, | soil blowing, | slope. 
' ! i | soil blowing. | slope. 
' ' t ' ' 1 
' 1 + | ' l 
DoA-------------- ISeepage-------- 1 Зеераве-------- INot needed----- IFavorable------ INot needed----- IFavorable. 
Dowagiac Н | i | i ' 
' i i i | i 
Ed------ te... {Seepage-------- {Excess humus, Frost action, {Floods, |Not needed-----|Wetness. 
Edwards i | wetness. i floods, i soil blowing, | i 
i i I excess humus. | wetness. | i 
, ' LI ' ' ' 
1 4: ' 1 ' ' 
Gd----.------ -----|iSeepage--------|Seepage, IFloods, iWetness, {Not needed----- IWetness. 
Gilford i | wetness. | frost action. | soil blowing. | 
' Í ' ' ' ' 
' 1 D ' 1 ' 
Gn--------------- i Seepage i Seepage, iFloods--------— tWetness, INot needed----- iWetness, 
piping, i | droughty, | 1 droughty. 
wetness. i { soil blowing. | 
н ' 1 1 
+ 1 1 ' 
eepage, iFloods--------- IWetness, INot needed----- IWetness, 
i wetness i | droughty, í | droughty. 
' | | fast intake. | 
' 1 ' t | 
' 1 ' ^ li 
Hn--------------- iSeepage-------- {Excess humus, {Frost action, 15041 blowing, {Not needed----- IWetness. 
Houghton i i wetness. i excess humus, | wetness, i 
i i i floods. | floods. H 
і і | | i | 
Hs*: i i i i i I 
Houghton-------- і Seepage-------- IExcess humus, Floods, iWetness, iNot needed----- tWetness. 
i | wetness, I excess humus, | floods. i 
i | | frost action. | i I 
i i i ' ' I 
Sebewa---------- iSeepage-------- iSeepage, iFrost action, |Wetness, {Not needed----- iWetness. 
i | wetness. i floods. | floods. i 
1 П t ' Н ' 
' | ' Y 1 I 
KaA, KaB--------- iSeepage-------- {Thin layer----- INot needed----- iFavorable------ IToo sandy------ iFavorable. 
Kalamazoo | і i | ' | 
' i i i i i 
KaC-------------- iSlope, iThin layer----- Not needed----- 1910ре---------- iToo sandy------ iSlope. 
Kalamazoo | seepage. i i i | i 
1 | , 1 i ' 
' 1 1 1 1 1 
OsB-------------- iSeepage-------- 1 Ѕеераве-------- iNot needed----- 15011 blowing---|Too sandy, iFavorable. 
Oshtemo i i i i | soil blowing. | 
1 ' ' ' ' ' 
t 1 ' 1 ' Li 
OsC-------------- ISlope, |Seepage-------- INot needed----- Slope, iToo sandy, Slope. 
Oshtemo | seepage. H soil blowing. | soil blowing. 
' ' ' 
' ' 1 


See footnote at end of table. 


KALAMAZOO COUNTY, MICHIGAN 


TABLE 12,--WATER MANAGEMENT--Continued 


and 
ons 


У, 
wing. 


; 
wing. 


dices 


ت 


, 
wing. 


wing. 


y: 


y» 
wing. 


, 


y» 
wing. 


MW 


H 1 1 | ' 
Soil name and | Pond | Embankments, | Drainage | Irrigation i Terraces 
map symbol Н reservoir í dikes, and i i | diversi 
! агеаз 1 levees | i 
| | 1 L 1 
' ' ' 
П Ц 1 ' I 
OsD, OsE---------- iSlope, ISeepag&e-------- INot needed----- Slope, Slope, 
seepage. i | { soil blowing. | too sand 
i i i | soil blo 
| | i i 
' ' ‘ ' 
1 ' LI V 
' Ц ' ' 
| ' Li | 
i i i i 
Seepage-------- iSeepage-------- INot needed----- IDroughty, iToo sandy 
' i | fast intake, | soil blo 
| i | soil blowing. | 
' ' ' ' 
' y 1 1 
RdB--------------- iISeepage-------- {Favorable------ {Not needed----- IFavorable------ IFavorable 
Riddles H i i i 
і | ' i ' 
RdC--------------- ISlope, IFavorable------iNot needed----- 1510ре---------- {Favorable 
Riddles | seepage. | i ! 
' ' ' ' ' 
' 1 ' , 1 
SaA, SaB---------- i Seepage-------- ISeepage-------- {Not needed----- IFavorable----—- !Тоо sandy 
Schoolcraft ' 1 ! ! 
Ц 1 V , L 
1 1 ' ' D 
Sb---------------- | Seepage-------- iSeepage, ‘Frost action, Wetness, ‘Not neede 
Sebewa i | wetness. î floods. | floods. 
' + Li ' ' 
1 u ' П 1 
SeA--------------- iSeepage-------- IWetness-------- ‘Frost action---|Wetness-------- INot neede 
Sleeth ' i ' i 
' ' i i i 
SpB--------------- |Seepagê-------- iSeepage, INot пеедед----- IDroughty, {Too sandy 
Spinks i i piping. | | fast intake, | soil blo 
| ' I | soil blowing. | 
| ' | | i 
SpCc--------------- iSeepage, ISeepage, {Not needed----- iDroughty, IToo sandy 
Spinks | slope. | piping. | | fast intake, ¦ soil blo 
' ' i i soil blowing. | 
! ' | H ' 
l 1 t ' 1 
SpD--------------- ISeepage, i Seepage, INot needed-----{Droughty, iSlope, 
Spinks | slope. | piping. | | fast intake, | too sand 
| i i ' soil blowing. | soil blowing. 
M I | 1 H 
1 I l 1 1 
StE%#; i i i ' I 
Spinks----------- ‘Seepage, Seepage, Not needed----- IDroughty, Slope, 
| slope. | piping. i | fast intake, ¦ too sand 
' | | i soil blowing. | soil blo 
1 1 ' ' ' 
' ' 1 ' 1 
Coloma----------- iSeepage, Seepage, INot needed----- IDroughty, ‚Тоо sandy 
i slope. | piping. I | fast intake, 1 soil blowing, 
i i I ! soil blowing. ! slope. 
1 ' ' ' ' 
' ' ' ' 1 
ThA--------------- iSeepage-------- iPiping, iFavorable------ iWetness, iWetness, 
Thetford i | seepage, i ¦ fast intake, | too sand 
1 | wetness. i | soil blowing. ; soil blo 
H ' ' ' ' 
1 I t ' I 
Ua*. i | | \ ' 
Udipsamments ' i ' i i 
' i ' | i 
Ub*. i i ' ' ' 
Urban land ! ' | | ' 
4 ' ' $ Li 
' Ц ' * ' 
Ug*: ' ' i i i 
Urban land. i i i I 1 
i 1 i i і 
Glendora--------- iSeepage-------- ISeepage, iFloodS--------- IWetness, INot neede 
i i piping, ' 1 droughty, 
i | wetness. i 1 soil blowing. 
' ' ' ' ' 
' ЈЕ 1 1 £ 
UkB*: i i і i i 
Urban land. i | ! ' | 
i i i i і 
Kalamazoo-------- 1 Ѕеераве-------- {Thin layer----- INot needed-----| iToo sandy 
' ' 
1 “ 


See footnote at end of table. 
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i Grassed 

i waterways 
' 
k 


Slope. 


Droughty. 


iFavorable. 
' 
| 
' 


iSlope. 


IFavorable. 
i 
І 
I 


IWetness. 


i 
| 
! 
' 
' 


iWetness. 


Droughty. 


Slope, 
droughty. 


Slope, 
droughty. 


Slope, 
droughty. 


Droughty, 
slope. 


Wetness. 


IWetness, 
droughty. 
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TABLE 12.--WATER MANAGEMENT--Continued 


soil blowing. 


' t 1 1 M 
Soil name and | Pond | Embankments, | Drainage 1 Irrigation | Terraces and | Grassed 
map symbol | reservoir i dikes, and i i | diversions i waterways 
| areas ! 1еуеез H ! H H 
1 Ц t , ' ' 
1 ' 1 ' 1 ' 
' ' ' ' ' ' 
1 ' $£ ' 1 ' 
UkC*: i i i i i i 
Urban land. | ' ' i | i 
i i i i i I 
Kalamazoo-------- Slope, iThin layer----- {Not needed----- iSlope---------- {Too sandy------ ISlope. 
| seepage. i i i i ! 
1 1 ' 1 1 ! 
1 П 1 V 1 l; 
UoD*: ' i 1 i i i 
Urban land. i i | | i || 
' ' ' i ' | 
Oshtemo---------- ISlope, iSeepage-------- INot needed----- Slope, Slope, ISlope. 
seepage. H i soil blowing. i too sandy, 
' ' t ' 
' H ' ' 
0 Li Li 1 


* See description of the map unit for composition and behavior characteristies of the map unit. 
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TABLE 13.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


авна ce wasa canas suxa asap INL OCC QC PPEƏIIIEI⁄,IƏIçZKKIIÓJCCC UOCu ——— iq 
1 Li 1 ' 1 
Soil пате and Н Сатр areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol | ! ! ' і 
' ' 
Li 1 Li ) 1 
ee eee др твае заана CO an enone CH eg ааа: у Sn cer add аси ra 
' Џ ' , ' 
i || ' i ' 
faa Severe: i Severe: ISevere: ISevere: iSevere: 
Adrian | wetness, | wetness, | wetness, | wetness, i excess humus, 
1 floods, | excess humus. | floods, | excess humus. | floods, 
| excess humus. | | excess humus. | | wetness. 
' ' ' ' ' 
1 1 LI t 1 
BdA------------------- ISevere: (Moderate: ISevere: Moderate: Moderate: 
Brady | wetness. | wetness. } wetness. | wetness. | wetness. 
' ' ' ' ' 
ib 1 1 1 I 
BrA------------------- iModerate: Moderate: i Moderate: ISlight---------- ISlight. 
Bronson | wetness. | wetness. ¦ wetness. ' 
' 1 ' ' 1 
M I ' L I 
CoB------------------- iModerate: IModerate: Moderate: Moderate: Moderate: 
Coloma { too sandy. { too sandy. { slope, 1 too sandy. | too sandy. 
| ! ! too sandy. | | 
' [LI ' 1 
V I ' ' 1 
Соб------------------- Moderate: Moderate: Severe Moderate: IModerate: 
Coloma i slope, | slope, i slope. i too sandy. | too sandy, 
too sandy. | too sandy. i i | slope. 
; У | Un 
CoD------------------- ISevere: ISevere: ISevere: Moderate: iSevere: 
Coloma i slope. | slope. i slope. 1 too sandy, | slope. 
| i i і slope. | 
' i i H || 
DoA----------- --------|S$light----------iSlight---------- ISlight--------- iSlight---------- {Slight. 
Dowagiac | | i I i 
t 1 l Џ Џ 
Ed-------------------- iSevere: i Severe: iSevere: i Severe: i Severe: 
Edwards i floods, | wetness, | excess humus, | wetness, | excess humus, 
| wetness, ! excess humus. | wetness i excess humus. | wetness, 
, 
| excess humus. | | floods. i | floods. 
' ' ' ' ! 
1 ' Џ ' I 
Gd------------------ -- Severe: ISevere: ISevere: ISevere: iSevere: 
Gilford | wetness, | wetness. | wetness, | wetness. | wetness, 
| floods. i i floods. Н | floods. 
' ' ' ' ' 
' ' I + 1 
Gn-------------------- ISevere: iSevere: ISevere: iSevere: ISevere: 
Glendora | floods, | wetness. | wetness, | wetness. | wetness, 
| wetness. i | floods. ' | floods. 
' ' ' ' ' 
1 Џ V M 1 
Gy------------ -------- ISevere: iSevere: Severe: iSevere: iSevere: 
Granby | floods, | wetness. | wetness, { wetness. | wetness, 
{ wetness. | | floods. i | floods. 
' ' ' H ' 
П LI ' V 1 
Hn-------------------- severe: ISevere: iSevere (Severe: ISevere: 
Houghton | wetness, | wetness, | wetness, | wetness, I excess humus, 
| floods, | excess humus. | floods, | excess humus. | wetness, 
| excess humus. Н | excess humus. i i floods. 
' ' 
П l 1 П П 
Hs*: | ! 1 ! Н 
Houghton------------- Severe: ISevere: iSevere: ISevere: ISevere: 
i floods, | wetness, | excess humus, | wetness, I excess humus, 
| wetness | excess humus. | wetness, | excess humus. | wetness, 
, 
| excess humus. | | floods. i i floods. 
' ' ' 1 ' 
' 1 $ ' 1 
Sebewa--------------- Severe: iSevere: ISevere: Severe: Severe: 
I wetness, | wetness. | wetness, | wetness. { wetness, 
I floods. ' | floods. | | floods. 
' M $ ' ' 
1 ' 1 1 1 
KaA------------------- ISlight---------- ISlight---------- ‘Moderate: !Slight---------- ISlight. 
Kalamazoo ' i | small stones. | i 
' ' 1 ' ' 
' t ' ' ' 
KaB------------------- iSlight---------- ISlight----- -2---- Moderate: {Slight---------- Slight. 
Kalamazoo slope, i i 
' П 
! ! 


See footnote at end of table. 


' 
I small stones. 
' 
' 
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SOIL SURVEY 
TABLE 13.--RECREATIONAL DEVELOPMENT--Continued 
I 1 ' П H 
Soil name and i Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways 

map symbol I i i H || 

i i i i | 

т wau H EE у Т 

' ' ' ' ' 

1 $: 1 1 1 
KaC------------------- Moderate: iModerate: Severe: ISlight------------ |i Moderate: 
Kalamazoo | Slope. ¦ slope. | slope. ' i slope. 

' £ ' ' ' 
' Џ I ' 1 
OsB------------------- iSlight-------- ISlight-------- !|Модегађе: tSlight------------ iSlight. 
Oshtemo i i i slope, i i 
i || | small stones. | 
' ' ' ' ' 

Li ' ' ' 1 
OsC------------------- IModerate: Moderate {Severe ISlight------------ IModerate: 
Oshtemo I slope. | slope. | slope. ' I slope. 

' , ' 1 ' 
V ' ' l 1 
OsD, OsE-------------- ISevere: ISevere: iSevere: IModerate: ISevere: 
Oshtemo | slope. | slope. | slope. | slope. | slope. 
' ' ' ' ì 
1 1 ' ' ' 
Pb*. ' ' | | i 
Pits ; I ' ! ! 
' || i | i 
PfB------------------- Moderate: Moderate: iModerate: |i Moderate: Moderate 
Plainfield { too sandy. î too sandy. | slope, | too sandy. | too sandy. 
i i ! too sandy. ! ' 
i i i I ' 
RdB------- ---- ISlight-------- ISlight-------- IModerate: ISìight----------—- ISìight. 
Riddles | ' | slope. I ' 

' ' 1 i ' 
RdC------------------- iModerate: IModerate: iSevere iSlight------------ iModerate: 
Riddles | slope. I slope. i slope. Н | slope. 

I ' ' Ц 1 
1 1 1 1 | 
ЗаА------------------- !Slight-------- ISlight-------- ISlight-------- |Slight------------ ‘Slight. 
Schooleraft ' | | i | 
1 ' ' ' ' 
' I ' ' I 
SaB----- -------------- ISlight-------- ISlight-------- IModerate: iSlight--------- ---iSlight. 
Schooleraft i i I slope. ! | 
П ' ' 1 1 
l 1 ' 1 | 
Sb--------- ----------- ISevere: ISevere: iSevere: ISevere: iSevere: 
Sebewa і wetness, | wetness. | wetness, | wetness. | wetness, 
| floods. i i floods. i | floods. 
1 | ' ' I 
' I і I ! 
SeA------------------- ISevere: i Moderate: Severe: Moderate: i Moderate: 
Sleeth | wetness. | wetness. | wetness. | wetness. | wetness. 
' ' ' , П 
' ' ' ' Ц 
SpB------------------- iModerate: tModerate: IModerate: IModerate: iModerate: 
Spinks | too sandy. | too sandy. і slope, i too sandy. 1 too sandy. 
| | | too sandy. | | 
i i i ' i 
SpC------------------- IModerate: IModerate: ISevere i Moderate: IModerate: 
Spinks | slope, | slope, i slope, | too sandy. | too sandy, 
| too sandy. | too sandy. | i | slope. 
' H ' ' I Є 
V , 1 1 t 
SpD------------------- Severe: Severe Severe ‘Moderate: Severe: 
Spinks i slope. i slope. | slope. i slope, | slope. 
i i 1 | too sandy. 
' ' ' ' ' 
' M ' ' ' 
StE*: | i i | i 
Spinks--------------- ISevere: i Severe: Severe: i Severe: ISevere: 
i slope. | slope. I slope. | slope. і slope. 
' ' Н H ' 
' ' Џ ' ' 
Coloma--------------- iSevere iSevere: Severe ISevere: Severe: 
f slope. f slope. i slope. í slope, i slope. 
' ' ' ' ' 
' ' Џ Џ Џ 
ThA------------------- Severe: i Moderate: Severe i Moderate: | Moderate: 
Thetford | wetness. | too sandy, | wetness | wetness, | wetness, 
i | wetness. i i too sandy. i too sandy. 
' ' ' ' ' 
vat. | ! ' 
Udipsamments ' | i i || 
i i i ' i 
Ub*. i | ' ' I 
Urban land i ' ' i || 
i і і ' i 


See footnote at end of table. 
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued 


|| 1 | i | 
5011 пате апд i Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol I ' ' i i 
H i i i i 
cR = —À EM 
' 1 1 1 1 
' Li 1 , ' 
' i ' 1 D 
Ug*: i i i i i 
Urban land. i H i i i 
i ' ' i i 
Glendora------------- iSevere: Severe: Severe: Severe: Severe: 
i floods, ! wetness. | wetness, | wetness. | wetness, 
| wetness. i | floods. ' | floods. 
1 1 ' ' ' 
1 1 ' + ! 
UkB*: ' ' ' ' | 
Urban land. i i i i | 
| i i ' i 
Kalamazoo------------ iSlight---------- ISlight---------- IModerate: ISlight-----------— iSlight. 
|| | | slope, i ' 
' ' | small stones. | | 
I 1 ' ' ' 
I 1 1 ' 1 
UkC*: i i i i i 
Urban land. i | i Н | 
' i i i | 
Kalamazoo------------ iModerate: 1 Moderate: Severe: ISlìight------------ IModerate: 
| slope. i slope. |! slope. i | slope. 
i i i i | 
UoD*: 1 | ! ! ' 
Urban land. | ' | ' | 
i i ' i i 
Oshtemo-------------- iSevere: Severe: Severe: ISlight----------—- Severe: 
| slope. { slope. i ! slope. 
' t 1 
1 і t [3 


i slope. 
' 
i 


* See description of the map unit for composition and behavior characteristics of the map unit. 


SOIL SURVEY 


Absence of an entry indicates that the 


TABLE 14.--WILDLIFE HABITAT POTENTIALS 


[See text for definitions of "good," "fair," "poor," and "very poor." 
soil was not rated] 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 17.--SOIL AND WATER FEATURES--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


** The plus sign preceding the range in depth to the water table means that the range in this 


soil is from 2 feet above the surface to 0.5 feet below. 
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102 


[An asterisk in the first column indicates that the soil is a taxadjunct to the series. 


SOIL SURVEY 


TABLE 18.--CLASSIFICATION OF THE SOILS 


See text for a 


description of those characteristics of the soil that are outside the range of the series] 


Soil name 


Dowagiac- 
Edwards-- 
Gilford------------- 


Plainfield- 
Riddles---- 
Sehoolcraft- 
Sebewa---- 


Spinks--- 
*Thetford---- 
Udipsamments-------------- 


Family or higher taxonomic class 


Sandy or sandy-skeletal, mixed, euic, mesic Terric Medisaprists 
Coarse-loamy, mixed, mesic Aquollic Hapludalfs 

Coarse-loamy, mixed, mesic Aquic Hapludalfs 

Mixed, mesic Alfic Udipsamments 

Fine-loamy, mixed, mesic Mollic Hapludalfs 

Marly, euic, mesic Limnic Medisaprists 

Coarse-loamy, mixed, mesic Typic Haplaquolls 

Mixed, mesic Mollic Psammaquents 

Sandy, mixed, mesic Typic Haplaquolls 

Euic, mesic Typic Medisaprists 

Fine-loamy, mixed, mesic Typic Hapludalfs 

Coarse-loamy, mixed, mesic Typic Hapludalfs 

Mixed, mesic Typic Udipsamments 

Fine-loamy, mixed, mesic Typic Hapludalfs 

Fine-loamy, mixed, mesic Typic Argiudolls 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Argiaquolls 
Fine-loamy, mixed, mesic Aeric Ochraqualfs 

Sandy, mixed, mesic Psammentic Hapludalfs 

Sandy, mixed, mesic Psammaquentic Hapludalfs 

Mixed, mesic Typic Udipsamments 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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Each symbol consists of two or three letters. The first letter is a capital and it is the first letter of the map unit name. 
The second letter is tower case and it is used to separate map units that begin with the same first letter, The third letter 
is a capital and it indicates the class of slope. Symbols without a slope letter are used for map units which do not have 


slope as part of the name. 


SYMBOL 


Ad 

BdA 
BrA 
CoB 
Сос 
CoD 


UkB 
Окс 
UoD 


NAME 


Adrian muck 

Brady sandy loam, Ü to 3 percent slopes 

Bronson sandy loam, 0 to 3 percent slopes 

Coloma loamy sand, 0 to 6 percent slopes 

Coloma loamy sand, 6 to 12 percent slopes 

Coloma toamy sand, 12 to 18 percent slopes 
Dowagiac loam, 0 to 3 percent slopes 

Edwards muck 

Gilford sandy loam 

Glendora sandy loam 

Granby loamy sand 

Houghton muck 

Houghton and Sebewa soils, ponded 

Kalamazoo loam, 0 to 2 percent slopes 

Kalamazoo loam, 2 to 6 percent slopes 

Kalamazoo loam, 6 to 12 percent slopes 

Oshtemo sandy loam, 1 to 6 percent slopes 

Oshtemo sandy loam, 6 to 12 percent slopes 
Oshtemo sandy loam, 12 to 18 percent slopes 
Oshtemo sandy loam, 18 to 35 percent slopes 

Pits, gravel 

Plainfield loamy sand, 0 to 6 percent slopes 

Riddles loam, 2 to 6 percent slopes 

Riddles loam, 6 to 12 percent slopes 

Schoolcraft loam, 0 to 2 percent slopes 

Schoolcraft loam, 2 to 6 percent slopes 

Sebewa loam 

Sleeth loam, 0 to 3 percent slopes 

Spinks loamy sand, 0 to 6 percent slopes 

Spinks loamy sand, 6 to 12 percent slopes 

Spinks foamy sand, 12 to 18 percent slopes 
Spinks—Coloma loamy sands, 18 to 35 percent slopes 
Thetford loamy sand, 0 to 2 percent slopes 
Udipsamments, level to steep 

Urban tand 

Urban tand—Glendora complex 

Urban land—Kalamazoo complex, 0 to 6 percent slopes 
Urban land—Kalamazoo complex, 6 to 12 percent slopes 
Urban land—Oshtemo complex, 12 to 25 percent slopes 
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CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trait 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 
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MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house . 
(omit in urban areas) 
Church i 
School ; 
Indian 
oun 
Indian mound (label) TA 
Tower 
Located object (label) o 
GAS 
Tank (label) ° 
" b 
Wells, oil or gas А 
Windmill К 
Kitchen midden г. 
WATER FEATURES 
DRAINAGE 
—T 
Perennial, double line — T so 
Wr 
Perennial, single line RS 
~ 
Intermittent — 


Drainage end 

Canals or ditches 
Double-line (label) вала 
Drainage and/or irrigation —— — 


LAKES, PONDS AND RESERVOIRS 


Perennial 8 
Intermittent Nue zu COPA 
MISCELLANEOUS WATER FEATURES 

Marsh or swamp ae 
Spring oe 

Well, artesian - 

Well, irrigation oa 

Wet spot ¥ 


CONVENTIONAL AND SPECIAL 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


CeA FoB2 
SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 
Bedrock VV VV Y vvv 
(points down slope) 
Other than bedrock LLD 
(points down slope) 
SHORT STEEP SLOPE TE 
GULLY nnn 
DEPRESSION OR SINK 0 
SOIL SAMPLE SITE @ 
(normally not shown) 
MISCELLANEOUS 
Blowout w 
Clay spot * 
Gravelly spot | co 
Gumbo, slick or scabby spot (sodic) g 
Dumps and other similar = 
non soil areas =. 
Prominent hill or peak 2 
^ 
Rock outcrop $ 
(includes sandstone and shale) 
Saline spot + 
Sandy spot ate 
Severely eroded spot = 
Slide or slip (tips point upslope) ) ) 
Stony spot, very stony spot o 0 


1 


KALAMAZOO COUNTY, MICHIGAN NO. 


Soil Conservation Service and cooperating agencies 


are approximately positioned 


2 
š 
š 
E 
z 
E 
Е 


cks and land division comers, if sh 


This map i5 compiled on 1974 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 1 


z 


ALLEGAN 


> 


Se ' — —— | R. 12 W. 


COUNTY 


—. 


1 Mile 


5 000 Feet 


335 000 FEET 


(Joins sheet 2) 


COUNTY 
1⁄4 
1000 


330 000 FEET 


2 000 


3 000 


VAN BUREN 


3⁄4 
4 000 


5 000 


[1630000 FEET 


(Joins sheet 


Scale 1:15 840 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 2 


ALLEGAN COUNTY 
` 


1655000 FEET 


` 


5 000 Feet 


335 000 FEET 


^ y Mako 


HI 
2 | 
3| 


ticks and land division corners, if shown, are approximately positioned 
KALAMAZOO COUNTY, MICHIGAN NO. 2 


Scale 1:15 840 


(Joins sheet 3) 
This map i$ compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


0 000 FEET 


(Joins sheet 8) 


0t8 ST:T 9је25 


1675 000 FEET 


COUNTY 


COUNTY , BARRY 


ALLEGAN 


SHEET NUMBER 3 


= 
< 
e 
= 
° 
= 


KALAMAZOO COUNTY, 


1 655 000 FEET 


1333 000 SEE (z seays surop) 


auon isod Ajayewirosdde әл ‘| ‘S2002 UOISIAID put pue SIN pull аеш 
‘Sarouade Зијуезабоо pue әллә ucieAiasuo") |10 "aimi jo шәшиебәп `ç f aun Aq Audeilloyoud ese 9161 vo pajidwo s: deu sių 


€ "ON NV9IHOIW SALNGOD 00ZVWVTVN 


Scale 1:15 840 


330 000 FEET 


(Joins sheet 10) 


KALAMAZOO COUNTY, MICHIGAN 


SHEET NUMBER 4 


335 000 FEET 


Service and cooperating agencies. 


ks and land division corners, if shown, 


Coordinate 


2 
i 
z 
Е 
H 
P 
š 
š 
5 
z 
5 
8 


KALAMAZOO COUNTY, MICHIGAN NO. 4 


© " Lene ОФВ 9005 o, 


әпи 1 


(9 49045 surof) 1334 000 OEE 
a: — - ETE 


1 715 000 FEET 


(Joins sheet 11) 


SHEET NUMBER 


z 
< 
= 
X 
9 
= 


KALAMAZOO COUNTY, 


1333000 SEE 


ayu i roxde ase "uw 
5аговаде unesadoos pui edad `$ `П әй Âg Kudeidojoud jende y/ 61 vo pariduoo $i deu цу 


S ‘ON NV9IHOIW “ALNNOD OOZYWYTIYA 


9 ‘ON NVIIHIIN *A1N003 00ZVYWVTVN 


рәшоци508 Ájayeurroióde әле ‘wmoYS ji `$зәшюз UOISIAID DU) pue Si 
š 312u98e Buryei30002 pue IIAG voreuasuo) |с “anj2 jo juauyedag `$ ^f) ayy Aq Aude o) j| uo pajiduo) $ deu siy] 


1333 000 SEE 


w < 
=. 


— —( 


1 735 000 FEET 


SHEET NUMBER 6 


z 
< 
o 
a 
e 
= 


KALAMAZOO COUNTY, 


COUNTY 


BARRY 
1 720 000 FEET 


(Joins sheet 12) | 


_ -hi A 
1333 000 0££ 


лаје 
© ы TR O8 TELES ‚ 


әни т 


Ov8 ST:T 3129S 


1334 000 0£ 


(Joins sheet 13) 


/Q 


у. 


SHEET NUMBER 7 


MICHIGAN 


>= 
= 
= 
2 
° 
o 
o 
o 
= 
= 
5 
< 
x 


1 615 000 FEET 


1331000622 NAUNA NVA 


“pauor)isod Ajajeunroxdde ае 'uwOgs ji "вино VOISIAIP риё| pue SY91} pu әјешрюо) 
‘Sa1quade Bui)e;9d002 pue әллә voreAiasuo) [105 'amnoudy jo wawEdag `$ `ñ әш Aq Aude ño) genae prel UO pai si deu Siul 


£ ‘ON NV9IHOIM SALNNOD OOZVWYTWN 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 8 


R.12W. R.11W. 


5 000 Feet 


325 000 FEET 


8 


me 


>r re سگ‎ a 


KALAMAZOO COUNTY, MICHIGAN NO. 


Scale 1:15 840 
Coordinate grid ticks and land division corners, 1! shown, are approximately positioned. 


(Joins sheet 9) 
This map is compiled on 1974 aerial photography by the U. S. Department of Agricullue, Soil Conservation Service and cooperating agencies 


24" 


" GR. 4 


Y 


die 


1 635 000 FEET (Joins sheet 14) 


SHEET NUMBER 9 


MICHIGAN 


Ë 
= 
2 
o 
o 
o 
o 
z 
= 
s 
= 
© 


(Joins sheet 3) 


1655000 FEET 


1334 000 £ 


Ov8 ST:T 3129S 
000 I 


1333 000 02€ 


* 


d e o Oi O Ŵh O ر ا‎ 


HM V 


i 
* 


(8 42945 шог) 


"pauorisod Aapewnrodde aye 'UMOYS ji "69002 UO!SIAID рие! pue or] рй ajeuipuoo 
‘Saude Surjejadoo2 pue IIAIR voneiasuo) pos aumnousSy jo eurredag ^S N eq Aq Audeiiooud jeuae р 61 vo pajiduoo si deu $i] 


‘ 6 "ОМ NV9IHOIW ‘ALNNOD OOZVWVNDI 


1 675 000 FEET 


(Joins sheet 15) 


* OL "ом NV9IHOIW SALNNOD 00ZVWVTVN 


pauorisod Ájayeuixoxdde је "шњоц5 J! "5190102 UOISIAIP pue| pue SYN) рий ajeuipuoo) 
ЗәгэмәЗе BUENO put 2210336 uoneuiasuo) |10§ ‘әтлә jo шәв бәп `S ` әш Aq Áude;Soyoud puse PLGL vo реј digo si dew siu] 


1334 000 SZE 


iw 


1 695 000 FEET 


SHEET NUMBER 10 


z 
< 
e 
= 
o 
= 


COUNTY, 


KALAMAZOO 


1 680 000 FEET 


(Joins 16) 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 11 


(Joins sheet 5 
1 700 000 FEET | a 8 


2 


5 000 Feet 


1 
riculture, Soi! Conservation Service and cooperating agencies. 
325 000 FEET 
(Joins sheet 12) 


KALAMAZOO COUNTY, MICHIGAN NO. 1 


Scale 1:15 840 


i 
š 
i 
! 
i 
š 
š 
: 
š 
à 


(Joins sheet 10) 
320 000 FEET 


This map is compiled on 1974 aerial photography by the U. 5. Department of 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER12 


1735 000 FEET 


325 000 FEET 


5 000 Feet 


4 


< اس‎ ери ` K 


а‏ دچ م 


12 


(Joins sheet 11 


ји 

a OG z; 
~ ua net ^b 
Ss y 


Scale 1:15 840 
KALAMAZOO COUNTY, MICHIGAN NO. 


B20 000 FEET 


г 
i 
Н 
il 
58 
HE 
НА 
2: 
FE 
By 
БЕ 
$ 
ii 
FE 
zš 
s 
Е 
i 
š 


ged dogs ее.‏ نہ اخ pepe Mb yn Tm” 1 x : ç,‏ ا 


(Joins sheet 18) i 1720 000 FEET 


Ov8 ST:T 329S 
0001 


(Joins sheet 19) 


1630 000 FEET 


SHEET NUMBER 13 


z 
< 
o 
T 
o 
= 


KALAMAZOO COUNTY, 


^ 
fig 


Ry ee > a 
=, J 


1 615 000 FEET 


1334 000 Ste | SL: МЯЧПЯ NVA 


“pauor sod Ájgyeuixo)óde ae 'uw0u$ Ji "63003 UDISIAID DUR) pue SYON puli ayeuipioo 
‘Sarquade Вигуелидоо2 pue азил UONEAIASUOD [105 'amjn2uBy jo uue `$ N әд Aq AudeiBoyoud jeuae p/6] vo papiduoo sı беш SIL 
` 


EL "ОМ NV9IH3IN *ALNNOI OOZVWY T» 


tL "ON NV9IH3IN *A1N002 00ZVWVTVN 


S199102 VOISIAID рия pue SY91) рий 
Jo weuyeda `$ ^n әй £g Kudeidoyoud 161 vo pojiduoo si deu siu] 


1 655 000 FEET 


SHEET NUMBER 14 


z 
< 
о 
T 
o 
= 


R 12 w.| R_11 w. 


KALAMAZOO COUNTY, 


(Joins sheet 8) 
(Joins sheet 20) 


1 635 000 FEET 


Š МЫ 


(€1 4904s зиюг) 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 15 


655 000 FEET 
1 (Joins sheet 9) 


AUS 


315000 FEET 


Soil Conservation Service and cooperating agencies. 


appronimately positioned 


id ticks and land division comers, i! 


5 
= 
= 
= 
S 
= 
= 
о 
= 
= 
> 
E 
z 
=> 
© 
с 
© 
© 
Nn 
= 
5 


x 
i 
B 
$ 
А 
i 
i 
i 


Scale 1:15 840 


310000 FEET 


Coordi 


(Joins sheet 14) 


pak’ 


s 
y ERR T 


2522 el 
ig 7 
a ^ 


(Joins sheet 21) 1 675 000 FEET 


] 91 “ON NV9IHOIW ‘ALNNOD 00ZVHV1V3 


pavoiisod Aayeunoidde әзе 'UMOYS ji 619602 u01S141p puey pue уц pu а] 
S1209 Bur)0/00003 pue axis uoueiesuo) ios amnouÊy jo шәшебә) `$ 'n au) Aq AydeiSoyoyd үеде PLGL VO pajiduo) si deu 51 


1333 000 SIE 


3 iS: 


"aec 


v 


"~ NLS 


dw (Gib 
NEN “>R 
|| ~ > 


16 


a 
ш 
a 
= 
= 
= 
= 
ш 
ш 
rI 
o” 


MICHIGAN — 


KALAMAZOO COUNTY, 


(Joins sheet 22) 


"ee 


1333 000 O1€ 


Ор8 ST:T 9|eoS 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 17 


R. 10 W.| R. 9 w. 1 , (Joins sheet 11 
1 700 000 FEET - hes” 7 a = = pies ей 2 ; 


“ډه 


315000 FEET 


17 


$ 
- 5 
r 
= 
i 
š 
š 
| 
8 
8 


approximately positioned. 


lography by the U. S. Department of 
, 


© 
= 
= 
< 
co 
= 
= 
e 
= 
= 

- 
> 
= 
= 
- 
o 
o 
S 
~ 
= 
5 


ticks and land division comers, if 
= 310000 FEET i 
Scale 1:15 840 


1000 


This map 15 compiled on 1974 aeri 


~ 
M 


Ë NOS 
1 715 000 FEET (Joins sheet 23) 


8L "ON NV9IHOIW SALNNOD 00ZVAV1V3 


pauoi)i$od Ajayewrrosdde axe “umoys |! $0902 UOISIAIP DUR] pue $: й әјешрюо) 
Sau Buryesadoo pue IAAI vorjeniasuo) |105 NIAY jo шәшиебәп `$ N әш Aq Audei8oyoud jeuae ple] 00 pajiduco sí deu 5. 


ALNN09 NDnOH'IV 


333 000 STE Ў 


1 735 000 FEET 


SHEET NUMBER 18 


MICHIGAN 


KALAMAZOO COUNTY, 


1 720 000 FEET 


A 


(Joins sheet 12 


(Joins sheet 24) 


ab etat 
(Z | 4204s surof) 1333 000 ote 


Ov8 ST:T 9je»s 
0001 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 19 


5 000 Feet 


— 


S dd si sss < 


19 


— 
à . ése" 
VA ee 


Scale 1:15 840 


© 
= 
= 
< 
c5 
= 
a 
e 
= 
= 
> 
E 
= 
= 
2 
o 
o 
o 
š 
š 


© 
H 
f 
H 
x 
H 
i 
š 
a8 
ii 
š: 
Н 
T 
H 
i 
: 
$ 
# 
Ё 


1 630 000 FEET (Join s sheet 25) 


М 02 ON NV9IHOIW "АЈМПОЗ 00ZVWVTVL 


pouon sod Ајајешхонаде а `uw0us J! "63015 UOISIAIP рие pue Sw) рий ајешриоод 
Sara Be Зипезабоо) pue 231196 ONES [105 'aimynou 3y jo шә бәп `$ ` au) Aq уйге ооф jeuse y/6I vo pariduoo si dew ETE 


1 655 000 FEET 


arr pr LS pyn tme 
уе" 


+ a 


¿Lu 
еў" LI 


32 


РАТУ 
Je s 


SHEET NUMBER 20 


ws 


ER рэр 


z 
< 
o 
= 
о 
= 


R.12wl R. 11 W. 


KALAMAZOO COUNTY, 


(Joins sheet 14) 


1635 000 FEET 


Ov8 61:1 81295 


19334 000 S 
© -=— 


әпи I 


Ot8 ST:I 9le5S 


S6c 
Lam 


(zz 19845 suiof) 


| 
Â 
359. 


NU ; 
ДЕ ад * 14 
s pi ' 
E 4A 
A ` ber y МЕ. 
tye antaa dBA € a) 


1675 000 FEET 


NS 


рғ 


Gere’ 


i 
=s 


yodan 
yee 4 


(Joins sheet 27) 


dt 


(Joins sheet 15) 
i 
fes 


jaw in 


SHEET NUMBER 21 


MICHIGAN — 


ТҮ,» 


y % * > 


ae, 


x | 7, Зе у Р i | | „үт 


KALAMAZOO СООМ 


1 655 000 FEET 


1334 000 SOE 
(OZ 1əəus surop) 


pavoryisod Kjajewrxordde 
saiva3e 3ш уезәбооз pue 3911 


12 ‘ON NVOTHOIW “АЈМПОЈ OOZVWV ТУХ 


t 22 ‘ON NV9IH3IN *ALNNOI 00ZVWVTYN 


pavonisod Ајаџеш које. $1902 UOISIAID PUR] pue SY31} pul ajtuipioo? 
‘Sarquade Bui1e190003 pue 32vua$ иоцелабио) (ios "aimi yuausedad `ç N ayy Aq KudejBojoud jeu? y [6I vo pajidwo si deu Siul 


1333 000 SOE Sc. (ez ا‎ suor) - 
жй. UK т E y [ 1 w “а 
3 Y 


N A 


ES Ta 


a jb» CAN: 
G.C 


TT 


| 1695000 FEET 


` 


=ұ 


is орда 
Q = 


у E 


Y 
y 
U 


T 


© 


SHEET NUMBER 22 


z 
< 
о 
= 
o 
= 


KALAMAZOO COUNTY, 


ny -- т 


|: 680 000 FEET 


‘Joins sheet 16, 
“(Joins sheet 28) 


i> T 
1333 000 562 


1 әре: 
Ov8 ST:T 9|eoS 000+ 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 


1700 000 FEET 


05 000 FEET 


5 000 Feet 


Н 
š 
БА 
z 
i 
1 
á 
$ 
8 


a —£ 
1 Í “os 
` ا‎ -x eae : 


Ó 
Scale 1:15 840 


e 
~ 
© 
= 
= 
< 
c5 
= 
5 
= 
= 
> 
© 
z 
5 
о 
о 
o 
o 
ni 
š 
š 


(Joins sheet 22 


This map 15 compiled on 197. 


295 000 FEET 


1715000 FEET (Joins sheet 29) 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 24 


1735 000 FEET 


5 000 Feet 
305 000 FEET 


(Joins sheet 23) 


lure, Soil Conservation Service and cooperating agencies. 


ticks and land wn. are approximately posi 
KALAMAZOO COUNTY, MICHIGAN NO. 24 


Scale 1:15 840 
COUNTY 


Coordinat 


H 
z 
B 
š 
= 
š 
š 
š 
5 
š 
š 
$ 
8 


CALHOUN 


(Joins sheet 30) 1 720 000 FEET 


@ > ~ 1234 000 S 


SHEET NUMBER 25 


MICHIGAN 


KALAMAZOO COUNTY, 


әпи I 0 И! a” % 


Joins sheet 19 8 
(Joins sheet 31) 


1 630 000 FEET 


1615 000 FEET 


y __ ib. 
a: a 
ALNNO МЯЧПЯ МУЛ 


pauoi sod Куадеш! rodde а/е 'UMOYS j1 SOD UOI 1p DUR) pue S21) PUT ayeUIpI00D 
загледа 24170190009 put 224405 voit 00) |н атто jo oam adag $ ñ au) Aq KyoeiBoyoud tuat p(6[ vo pàjiduco si dew Su] 


SZ "ОМ NV9IH3IW “ALNNOD OOZVWYTW 


1 650 000 FEET 


SHEET NUMBER 26 


MICHIGAN 


К. 12W. | R. 11W. 


KALAMAZOO COUNTY, 


(Joins sheet 20) 


~ X ч Ра ме 


92 ‘ON NV9IHOIW SALNNOD 00ZVAV1V3 


pavo! ошоду ji $9062 0018100 puey рое vo pid 
saa Sueiadoco pue IA eerjes9Su02 [6 anniy jo 1sauidag S MAN Áq идејом 


007 


+161 vo papdwo) $1 деш 51 


0001 


0002 


A 
E 


es 
^U 


t 


Ё 


KE Г Y Á 


215 


1333 000582 


000 t 


1933 OOO G 
© -=<— 


‘Joins si eet 32) 


1635 000 FEET 


000 S 


эни I 


"* 


r= 
N 
© 
a 
= 
c 
= 
о 
= 
> 
= 
= 
а 
с 
o 
o 
~ 
< 
= 
< 
E] 
2 


š 
š 
5 
x 
= 
E 
E] 
š 


Service and cooperating agencies. 


grid ticks and land division corners, i 


с 


This map 15 compiled on 1974 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 27 


1 655 000 FEET 


(Joins sheet 28) 


‘Joins sheet 26 


T 285 000 FEET 


dc Y NW SS кыс <= a 


em Ffm = y ¿ 
k. Lye Y WY ee CM: BS 


E" E EN 2 
(Joins sheet 33) 1626000КЕЕТ 


1 Mile 


1⁄4 


% 


o 
8 


3 000 


4 000 


5 000 


5 000 Feet 


Scale 1:15 840 


1 Mile 


1⁄4 


ЗА 


Scale 1:15 840 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 28 


` 


(Joins sheet 22) В. 10 W. - i 1695 000 FEET 


— (Joins sheet 29) 


285 000 FEET 
— 


d 


(Joins sheet 34) EE Tr 680 000 


This map is compiled on 1974 aerial photography by the U 5. Department of Agriculture. Soil Conservation Service and cooperating agencies 


Coordinate grid ticks and land division corners, if shown, are approximately positioned 
KALAMAZOO COUNTY, MICHIGAN NO. 28 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 29 


1 700 000 FEET 


5 000 Feet 


(Joins sheet 30) 


ticks and land division comers. if shown, are approximately positioned 


š 
1 
á 
: 
š 
5 
5 
| 
H 
E 
i 
z 
B 
š 
š 


о 
N 
© 
= 
= 
< 
e 
x 
o 
= 
> 
> 
= 
= 
= 
o 
o 
o 
o 
N 
= 
J 
< 
x 


(Joins sheet 28) 
Scale 1:15 840 


This map is compiled on 1 


285 000 FEET 


1715 000 FEET (Joins sheet 35) 


LAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 3 


1 735 000 FEET 


5 000 Feet 


(Joins sheet 29) 


Agriculture, Sor! Conservation Service and cooperating agencies. 


i Fy 


е) Р 
ab 


š 
š 
š 
H 
& 
š 
š 
5 
E 


photography by the U 5. Department 
KALAMAZOO COUNTY, MICHIGAN NO. 30 


'e gri 


Scale 1:15 840 
This map 15 compiled on 1974 aer 


COUNTY 


Шок son 
(3 МЫ 


CALHOUN 


| 1 


(Joins sheet 36) 1720 000 FFET 


KALAMAZOO COUNTY, MICHIGAN NO. 31 
This map 15 compiled on 1974 aerial photography by the U S. Department of Agriculture, 50:1 Conservation Service and cooperating agencies 


Coordinate grid ticks and land division comers, if shown, are approximately positioned 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 31 


= 
۳ 
ш 
= 
2 
а 
n] 
E 
Nl 


AUS 


COUNTY 


; £ 
Sy 


— 
„ы 
` 


Ge 


VAN BUREN 


ASI 


m 


J Ryw 
1 630 000 FEET 


(Joins sheet 32) 


275 000 FEET 


1 Mile 


کے 
Feet z‏ 000 5 


o 
0 
Scale 1:15 840 


1 000 


y 


2 000 


3 000 


5 000 


SHEET NUMBER 32 


MICHIGAN 


KALAMAZOO COUNTY, 


(Joins sheet 26) 


1635 000 FEET 


1333 000 ове 


ZE ‘ON NV9IHOIW *A1N003 002 VI TY 


раног isod Ajayewrrordde аје ‘umoys || $1302 UOISIAID рову pue Svo] PUB ayeuipi00) 
Sarauade ди |езәбоо2 pue IAI VONENASUOJ [106 әттә jo машџеба) 'S ñ әш Aq AuderSojout үе\зәе Ф161 00 pêjidio) Si dew Siul 


Se _ (££ 1əəus suior) 
"T x 


_ A “Уа 


P. | 
AJ 


(LE 19995 suiof, 


Ov8 ST:T 9Je0S 
0001 


000 £ 


000 t 


1 650 000 FEET 


(Joins sheet 38) 


000 S 


% 


KALAMAZOO COUNTY, MICHIGAN NO. 33 
This map 15 compiled on 1974 aerial photography by the U 5. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division comers. if shown, are approximately positioned 


280 000 FEET 


(Joins sheet 32) 


1 655 000 FEET 


ГР MUS 3 


era ya 


KALAMAZOO COUNTY, MICHIGAN 


SHEET NUMBER 


33 


Joins sheet 27, 


1675 000 FEET 


(Joins sheet 34) 


1 Mile 


1⁄4 


3⁄4 


3 000 


5 000 Feet 


Scale 1:15 840 


1000 


2 000 


4 000 


5 000 


@ KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 34 


2 


Joins sheet 28 R.10 - | 1 695 000 FEET 
IAS san - - - - TOP. cp г 7 


1 Mile 


5 000 Feet 


280 000 FEET 


(Joins sheet 33) 


T.28. 


Scale 1:15 840 


(Joins sheet 3 5 


1⁄4 


3⁄4 


dd 


(Joins sheet 40) ` |75 ET 


This тар vs compiled on 1974 aerial photography by the U 5 Department of Agriculture, Soil Conservation Service and cooperating agencies 


‘ordinate grid ticks and land division corners, if shown. are approximately positioned 


KALAMAZOO COUNTY, MICHIGAN NO. 34 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 35 


а = І ЖЫЛТ SF 10 WI R. o w. TEN | __(Joins sheet 29 


^ 


5 000 Feet 


: 
: 
š 
z 


280 000 FEET 


(Joins sheet 36) 


and land division corners, if shown, are. 


by the U. $ 


o 
e 
e 
= 
= 
< 
co 
= 
= 
o 
= 
> 
[an 
z 
2 
o 
o 
e 
e 
N 
š 
š 


Scale 1:15 840 


‘Joins sheet 34) 


This map 15 compiled on 1! 


275 000 FEET 


1715000 FEET (Joins sheet 41) 


N NV9IHOIW SALNNOD O0ZVMWV TVA 


saavate Bune: 


ALNNOO NNOHTVO 


SHEET NUMBER 36 


= 
< 
9 
= 
О 
> 


Th 
le € TE SN Y." 


T 


KALAMAZOO COUNTY, 


: 720 000 FEET 


(Joins sheet 30 
(Joins sheet 42) 


Ер 2 Е a Š 
1333 000 922 
(g€ says sutor) Ov8 ST:T ales 


KALAMAZOO COUNTY, MICHIGAN NO. 37 
This map is compiled on 1974 aerial photography by the U. S. Department of Agriculture. Soil Conservation Service and cooperating agencies 


Coordinate grid ticks and land division corners. i! shown, are approximately positioned 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 37 


R. 12W. (Joins sheet 31) 
1615000 FEET سر‎ " IATUES IIT: sen gym. Tr 


270000 FEET 


COUNTY 


VAN BUREN 


A 


1 630 000 FEET 


(Joins sheet 43) 


(Joins sheet 38) 


265 000 FEET 


1 Mile 


LA 


За 


= 


5 000 Feet 


Scale 1:15 840 


3 000 2000 


4 000 


5 000 


8E “ON NV9IH3DIN *AINn09 OOZVWV Tv» 


Sa iuge Burje;adoo p ' 1 vo радио s dew eiu] 


(6£ 19945 suror) 
NS 


AN ep anne appear. BL Tn 


0 ` 
LLL LL PE 


РРР LE 


aes 4 


4 


+ 


1 650 000 FEET 
s^ 


MI. 
dte a hy ~ — 
aw 


"m 
1. 


SHEET NUMBER 38 


z 
< 
2 
T 
o 
z 


KALAMAZOO COUNTY, 


(Joins sheet 32 
(Joins s eet 4 


; 1635000FEET 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 39 


(Joins sheet 33) 


" 
WY” | 
E D 


=, ir rgi э = 2 
Za MEA FEAST 
a "үй A ; 

"uv 
As 


5 ООО Feet 


MS us 


Z os ت و‎ we, 


An 
4 а Пан а 
< ЕМ dk 

D WW lm s2 ~ 

„сине = с 

- о У 
- v res 


` 


270 000 FEET 
(Joins sheet 


шге. 50:1 Conservation Service and cooperating agencies. 
Ge 


shown, are approximately positioned 


су 
со 
о 
= 
= 
< 
e 
= 
o 
© 
= 
> 
= 
= 
=> 
o 
e 
o 
o 
š 
= 
š 


š 
š 
z 
Б 
8 
š 
š 
š 
š 
s 
3 
š 
3 
š 


Scale 1:15 840 


Ë 
2 
š 
š 
H 
1 
š 
Š 


(Joins sheet 38) 


265 000 FEET 


~ 1675 000 FEET 
(Joins sheet 45) 


695 000 FEET 


SHEET NUMBER 40 


MICHIGAN 


KALAMAZOO COUNTY, 


Joins sheet 34 


We a» 


Yu cs 


$3129) Burj£i3do02 pue 221۸125 џоцемабиој 105 MNI 


1333 000 042 


Ot “ON NV9IHOIW 'ALNAQOO 00ZVWY1VN 


раооциѕоб 


jeuixoióde ә uwogs. 


2 UOISIAID PUB) put 
еба 5 (rau AQ 


SE'L (Lg 18845 ШОГ) 


+ 


Ot8 ST:T 9je»s 


90 pajrduod si deu su] 


000 I 


1334 000 592 


000 £ 


tae 


»^ 


i 


eens 


(Joins sheet 46) 


1 680 000 FEET 


1994 000 S 
= 


әни I 


% 


A 


KALAMAZOO COUNTY, MICHIGAN NO. 41 
This map is compiled on 1974 aerial photography by the U S Department of Agriculture Soil Conservation Service and cooperating agencies 


Coordinate grid ticks and land division comers, if shown, are approximately positioned 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 41 


1 700 000 FEET | RI wl R. 9 W Joins sheet 35 


270 000 FEET 


° r 


( 
Se € 

cy + 
> - 

E 

ف 
i‏ ^ 
š‏ = 
3 


Fi BUSES 


' beg abt 


265 000 FEET 


(Joins sheet 47) 


ПИРЫ. 9 _ 
1715000 FEET 


1 Mile 


1⁄4 


% 


5 000 Feet 


4 000 3 000 2000 1 000 


5 000 


Scale 1:15 840 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 42 


1735000 FEET 
(Joins sheet 36) 


5 000 Feet 


s 


mod 


270 000 FEET 


місе and cooperating agencies 


‘Joins sheet 


N 
E 
e 
= 
= 
< 
© 
= 
о 
= 
= 
< 
Ë 
ع‎ 
= 
o 
o 
o 
o 
Fi 
š 
š 


Scale 1:15 840 
COUNTY 
This map 15 compiled on 1974 ae: 


CALHOUN 


265 000 FEET 


(Joins sheet 48) I 1 720 000 FEET 


@ 2 а 1994 000 S 


Ov8 STU: T 8189S 


әни I 


(Joins sheet 37) 


SHEET NUMBER 43 


R. 12 W. 


MICHIGAN 


KALAMAZOO COUNTY, 


1 615 000 FEET 


ООО t 


000 S 


12945 suior) 1334 000 692. 
== — - ڪڪ‎ 


an Y 


€ 
NAUNA NVA 


si 


1333000092 | SEL ALNDOD 


pavoiyisod Ajajewixordde әзе 'umous ji °S19UI02 UOISIAIP DUR DUE or] pui ajeuipuoo? 
Sale Эш үе ədoo pue аділ әс̧ ооцелјабиој) [10$ 'aimnoudv jo дәшә S П aq Aq udeidojoud jeta p/6| VO pojiduco $i беш Si. 


£t “ON NV9IHOIW “AINnO9 OOZVWVTNDI 


ka 


(Joins sheet 49) ] 


1630000 FEET 


= 


5 000 Feet 


Scale 1:15 840 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 44 


vs 


R. 12W. | R. 11 W. 
Joins sheet 38 A a | клык : јап —_ : ! — 1650 000 FEET 


у 


260 000 FEET 


(Joins sheet 43) 


Wr 
> " 


(Joins sheet 45) 


(Joins sheet 50) 1635000 FEET 


Thus map is compiled on 1974 aerial photography by the Џ S Department of Agriculture. Sod Conservation Service and cooperating agencies 


Coordinate grid ticks and land division corners. 1! shown are approximately positioned 


KALAMAZOO COUNTY, MICHIGAN NO. 44 


KALAMAZOO COUNTY, MICHIGAN NO. 45 


š 
= 
z 
š 
P 
E 
š 
š 


cks and land division comers. if shown, are approximately positioned. 


raphy by the U S. Department of Agriculture, Soil 


Coordinate 


This map is compiled on 1974 aerial 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 45 


260 000 FEET 


(Joins sheet 44 


255 000 FEET 


KVT 


(Joins sheet 51) 


1 Mile 


1⁄4 


3⁄4 


z 


o 
Š 


2 000 


4 000 3 000 


5 000 


5 000 Feet 


Scale 1:15 840 


. . 9р “ON NV9IHOIW "АЈМПОЈ O0ZVWVTVN 


раџопибод ќ|арештхое зле ‘wos |! "130002 VOISIAID DUR) pue SWIN) pul ajevipioon 
5аизиаве Burgejadoo? pue 221۸125 VONENASUOJ jos әтти jo joupeda ç n әш Aq Kudeidonoud juae 16] UO радио si deu su] 


1334 000 092 SIE (Ду #2995 зиюг) 


1 695 000 FEET 


SHEET NUMBER 46 


KALAMAZOO COUNTY, MICHIGAN 
- [1680000 FEET 


(Joins sheet 40) 


(Joins sheet 


: - n2 id 
(gf 19995 suo 1333 000 S' 


18984 000 S 
Q -—— 


SINT 


Ov8 ST:T аје25 


©) z а 1984 000 5 


әни I 


SHEET NUMBER 47 


к. 10W. | R.9 w. 


KALAMAZOO COUNTY, MICHIGAN 


1 700 000 FEET 


1334 000 092 


о % 


рәџоциѕоб Ајајеш које ave MONS ji `$)дш02 UO!SI^ ip рие) рие $431} pul ajtvipio07) 
S9:3u98e Buijtjadoc) pue 9214096 uoneuiasuo? үнс "аипупзиду jo WWE ç П әд Ag AudeiSojoud je3e 9/6] VO pojidwo? 5: dew siu] 


Lt "ON NV9IHOIW SALNNOD OOZVWVTNDI 


% 


(Joins sheet 53) 


1715000FEET 


1 Mile 


1⁄4 


3⁄4 


2 


3 000 2000 1 000 


4 000 


5 000 


5 000 Feet 


Scale 1:15 840 


(Joins sheet 47) 


| 255 000 FEET 


(Joins sheet 42 
z" 
‘fil 


KALAMAZOO COUNTY, 


R.9W. 


MICHIGAN 


# 


ra 


— SHEET NUMBER 


1735 000 FEET 


260000 FEET 


COUNTY 


CALHOUN 


This map is compiled on 1974 aerial photography by the U. 5 Department of Agriculture, Soil Conservation Service and Cooperating agencies. 


Coordinate grid ticks and land division comers. 1! shown, are approximately positioned 


KALAMAZOO COUNTY, MICHIGAN NO. 48 


SHEET NUMBER 49 


KALAMAZOO COUNTY, MICHIGAN 


(Joins sheet 43) 


R.12 W. 


1615 000 FEET 


Ove 61:1 91225 


OOO p 


000S 


y УЙУ» {ы 
1333 000 052 "Seu ALNNOO 


paocijisot 4|ајештон 
‘Saude Buiyesadoo> pue INAS uot 9$U07 [105 


6b “ON NV9IHOIW “ALNNOD OOZVWV vi 


1334000 972. 


iS 


МЯЧПЯ NVA 


1 630 000 FEET 


(Joins sheet 55) 


09 ‘ON NV9IH3IN “ALNNOD 00ZVWV 


Səi3698e Buije1ad009 put uo p3jióuo? si dew Si) 


1333 000 052 


ee 5 
ја. € 


= 


1650 000 FEET 


SHEET NUMBER 50 


z 
< 
o 
I 
E 
z 


_ R 12 w.|R.11 w. 


KALAMAZOO COUNTY, 


[1635000 FEET 


Joins sheet 44) 
(Joins sheet 56) 


| = — لال 
бу 19945 suiof, 1333 000 52‏ 


Ра MEL 
@ z 1934 000 S нови dis 0001 0002 
а — 


БШ 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 51 


(Joins sheet 45) 


5 000 Feet 


250 000 FEET 


wt 
| 


LT 
d 8 
(Joins sheet 52) 


ESTY 


x 


8 


Scale 1:15 840 


io 
o 
z 
= 
< 
e 
= 
o 
= 
= 
> 
= 
= 
= 
° 
eo 
o 
o 
N 
< 
= 
= 
š 


E yw 


it А 4 y 1 y ^ fu. 4 

Y ya, yw; Pn | = Ф; M к X 
j | / бр Bt " f 
day i ls ре ECL an of 


his тар совр 
(Joins sheet 50) 


p 


i yé 


» 1675000 FEET 
(Joins sheet 57) 


z 


1 Mile 


5 000 Feet 


1⁄4 
Scale 1:15 840 


y 


34 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 52 


Joins sheet 46 _ _ 1 695 000 FEET 


250 000 FEET 


m 


2 


IESELEN СЕСЕ iw ne 


‘Joins sheet 51 
- ç 


== 
J 


245 000 FEET 


pe 
1 680 000 FEET 


Soil Conservation Service and cooperating agencies 


Coordinate grid ticks and land division con 


This map 15 compiled on 1974 aerial photography by the U. S Department of Agr 


KALAMAZOO COUNTY, MICHIGAN NO. 52 


KALAMAZOO COUNTY, MICHIGAN NO. 53 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 53 


1700 000 FE 
57 + 


- в. lO w.|R.9 w. 


Joins sheet 4 


сы 


1 Mile 


a. 
5 OOO Feet z @ 


250 000 FEET 


Soil Conservation Service and cooperating agencies 


oximately positioned 


(Joins sheet 54) 


o 
O 
Scale 1:15 840 


š 
š 
z 
i 
э 


Joins sheet 52) 


1 000 


1⁄4 


This map i5 compili 


2 000 


3 000 


3⁄4 
4 000 


1 715 000 FEET zs (Joins sheet 59) 


5 000 


SHEET NUMBER 54 


MICHIGAN 


KALAMAZOO COUNTY, 


1 735 000 FEET 


vS “ON NV9IHOIW “ALNNOD OOZVWY' VN ' 


рамоцибоб Ајајештиокде әле шмоц Jl $2002 UOISIAIP PUR] pue $421} риз əjeu 002 
Баг 29980 3unejad005 pue 931298 u0 ie sugSu02 [10$ 'алтупо j0 guawyedag $ П әд ¿q Audei3oyoud jena pg] vo parióuo si deu Siu] 


ALNnOO — NDOHTVO 
um 1 š B CAU: 
t AEN 


1 720 000 FEET 


oins sheet 60) i 


(Joins sheet 48 


Жб Пе A 


(es 1əəus ѕшог) 


1334 000 буг 


Ot8 ST: T 329S 


3994000 S [6] 0001 0002 000 £ 000 y 000 9 


0 % А % 


Ov8 61:1 гје25 
% 


(Joins sheet 61) 


1630 000 FEET 


iy sd” 


turae g > 


SHEET NUMBER 55 


MICHIGAN 


> 
= 
= 
2 
o 
o 
o 
o 
N 
< 
E 
< 
x 


1615000FEET 


"1334000072 бр  AIND02 N3ufid NVA 


pavoiisod &jayeurxoidde aye 'umOg$ ji "529007 uOI$1AIp pue | pue Soi] pi i007 
Sarquade 3u11;9d002 pue 221۸125 voneniasi qwauyedag 5 П әш Aq Audeo] (61 uo pajdwo si deu S] 


SS ‘ON NV9IHOIW SALNNOD OOZVWY' TY 


95 “ON NV9IHOIW “ALNNOD 00ZVWVT 


pavoisod А UMOS |! "6330303 pue; pue 
52:3028t 801190007 put 321745 uo! dv jo wauledag S П a Ag || UO pajiuc) si беш Siul 


у А ѕшог) 
1334 000 ove _ (Zç өөн Ser 


учо Д ER 
n ч Ow 


[2 650 000 FEET 


SHEET NUMBER 56 


= 
< 
o 
gn 
o 
= 


R.12w.| R. 11 w. 


KALAMAZOO COUNTY, 


- Joins sheet 50. 
(Joins sheet 62) 


~ 
y 


1635000 FEET 


B— © 


($$ 4004s surof) - u 1333 000 S€Z 


Ot8SI:I зје25 
1294 000 S 0001 
®:=— 
әпи I 


SHEET NUMBER 57 


MICHIGAN 


KALAMAZOO COUNTY, 


1294 ООО S 


Ot8 61:1 8129S 


0001 


0002 


000 £ 


000 v 


000 S 


(Joins sheet 51) 


R.11 W. 


(85 19995 suror) 1333 000 SEZ 


"Bar М 


1 655 000 FEET 


Z; 


1334 000 Ove 


pauorisod Ajareuirodóe ave ‘umoys ji “$3003 u0'SiAIp Due} Due SW! ри а]ешрюо) 
Sa uae 3utiad002 pue 8210146 uOHeALaSUO) |105 'aimjnoui jo awed S N au ка kudeioyoud је лав pré) vo periduo2 $ Oeu Siu] 


LS ‘ON NV9IHOIW * АІМПО OOZVvWVVÀ 


1675 000 FEET 


(Joins sheet 63) 


' 86 "ОМ NYOIHOIW “AINn02 00ZVAV1V3 Ы : 


Davoryisod |ајешіхоібе ауе “umOYS Ji `$зәшоз UOISIAIp put) pue sx. 
SƏI2998e 818190009 pue 2014086 uoieasuo) js 'aingynouBy jo grau edag S n aw Aq Aude, 


Əieuipio09 
тезе $761 00 paiduo» si dew Siy} 


1333 000 
— та 


[124] St `l ; (6$ 1eous suior) 
= - 


SHEET NUMBER 58 


MICHIGAN 


KALAMAZOO COUNTY, 


(Joins sheet 52 
(Joins sheet 64) 


i 1S 49945 sulos, 


1334 000 SEC. 


Ov8 ST: T ejeos 
[e] 000 I 000 Z 000 £ 000 r 000 S 


1893 000 S 
(8) 2 —— — 


әни T [9 % A Y I 


SHEET NUMBER 59 


MICHIGAN 


ae 
Е 
2 
p=] 
° 
o 
o 
o 
z 
= 
5 
< 
®% 


1 700 000 FEET 


0t8 ST:T 329S 


1333 000 SEZ 


(85 43945 surop) 


pavonisod Áaeuivoidde и "8190102 VOISIAID DUR) pue SYI pull ajtvipioo? 
$әгэшә$е 3urjejadoo» pue 221۸10 u0(J06A9SU0O ү jo nawyedag `$ `N әд Aq Кубе Војо jeuae plg) uo pajiduoo si deu siut 


6S “ON NV9IHOIW *A1N002 00ZVHV1V3 


1715 000 FEET 


1 Mile 


1⁄4 


3⁄4 


5 000 Feet 


4 000 3 000 2 000 1 000 


5 000 


Scale 1:15 840 


235 000 FEET 


е 
0 
* 
^ 
5 
о 
2 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 60 


(Joins sheet 54) 


240 000 FEET 


COUNTY 


nomme в аф 


CALHOUN 


(Joins sheet 66) ] 


This map is compiled on 1974 aerial photography by the U S Department of Agriculture, Sor! Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division comers, if shown, are approximately positioned 


KALAMAZOO COUNTY, MICHIGAN NO. 60 


‘1 әр: 
© ú 1223 000 S ОЗ SUPS 000 r 000 S 
E 
БШ o % A % Т 


(Joins sheet 67) 


(Joins sheet 55) 


1630000 FEET 


SHEET NUMBER 61 


R.12 W 


MICHIGAN 


KALAMAZOO COUNTY, 


1615000 FEET 


ALNNOO NAUNA NVA 


8 Аајешнакб 
& UOC ASOD 1105 


19 ‘ON NV9IHOIW “ALNNOD OOZVMWVTYÀ 


UO WO'SIAt рй! pul 
j0 jueuyedaQ $ П ayy Aq 


191007) 
161 vo рә|1ошоз si беш siu] 


sine 3unejadoo2 pu 


29 ‘ON NV9IHOIW *A1N002 OOZVWV TWA 


‘ 
pauoiisod Ajaewrnordde аж 'имоц5 |! `$зәш2 UOISIAID рив pue S431} pul ajeuipioo) 
$81)u08e Фипцезадоо pue 01130 ию елаз) [105 “amjinIuBy jo Jew edag S П әд Ag Audeiojoud jeuae y [6] uo pajidao 5! deu siyy 


1333 000 бег 


1 650 000 FEET 


SHEET NUMBER 62 


z 
< 
e 
T 
9 
= 


KALAMAZOO COUNTY, 


(Joins sheet 68) 


1635 000 FEET 


1333000 sez 


Ot8 ST:I аје25 
000 1 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 63 


1655 000 FEET (Joins sheet 57) 


5 000 Feet 


230 000 FEET 


Service and cooperating agencies 


(Joins sheet 64) 


$ 
24 
zi 
HE 
i: 
2% 
E 
# 5 


Scale 1:15 840 


= 
o 
= 
= 
ma 
= 
= 
= 
o 
o 
o 
o 
ri 
= 
zi 
š 


225 000 FEET 


(Jpins sheet 62) 


This map i5 compiled on 1974 


(Joins sheet 69) 1675000 FEET 


Sauar Фил џезабоо put 30118 UO О jas andy д 161 90 pêjr6w03 $1 Ова siu]. 


SHEET NUMBER 64 


z 
< 

o 

X 

o 

= 

С 
_ 
z 
= 
° 
o 

o 
o 
N 
< 
= 
< 
= 
< 
© 


(£9 (2945 зшо[) 


Оў8 61:1 3129S 
000 т 


KALAMAZOO COUNTY, MICHIGAN NO. 65 
This map 15 compiled on 1974 aerial photography by the U. S. Department of Agriculture, 50:1 Conservation Service and cooperating agencies 


Coordinate grid ticks and land division comers. 1! shown, are approximately positioned. 


230 000 FEET | 


(Joins sheet 64) 


KALAMAZOO COUNTY, MICHIGAN 


au 


eite aio wateqa bhi 


SHEET NUMBER 65 


NN 7 g 
=) 9509, 


" eu 
* „“ ر‎ җ 


(Joins sheet 66) 


225 000 FEET 


dat. 


1715000 FEET (Joins sheet 71) q 


= 


1 Mile 


5 000 Feet 


Scale 1:15 840 


1⁄4 


N 


1 Mile 


5 000 Feet 


Scale 1:15 840 


1⁄4 


№ 


34 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 66 


(Joins sheet 60) 


GRUB RIG кав R.9 w. 1 735000 FEET 


| 230 000 FEET 


A 18 


COUNTY 


CALHOUN 


(Joins sheet 72) 1 720 000 FEET 


This map is compiled on 1974 aerial photography by the U 5. Department of Agriculture, Soi! Conservation Service and cooperating agencies 


Coordinate grid ticks and land division corners, if shown, are approximately positioned 


KALAMAZOO COUNTY, MICHIGAN NO. 66 


(Б) 2— 


(Joins sheet 6 1) 


SHEET NUMBER 67 


MICHIGAN 


KALAMAZOO COUNTY, 


1 615 000 FEET 


1294 000 S 


Ot8 61:1 2129S 
O ООО I 


0002 


000 £ 


000 S 


эни T 


‘sa12ua3e Buryesado0) pue aos vorjewasuo) jos 'aumynan јо шәшуябәд `$ N aq) Aq Kydei80) 


FAU ALNNOO 


paboi IOG Ájayeu vo nde à) UNOUS ji "510000 VOISIAIP DUR) pue SYDD p 


L9 "ОМ NV9THOTW *ALNnOO OOZVWY TY 


NWHOSN 


61 wo pəliduo si dew sig] 


VA 


ST JOSEPH COUNTY 


1630000 FEET 


. 89 “ON NV9IHO)IW “А1МП02 OOZYWYTYy 


312098 фи үезәбооз pue p9 19802 si deu цр 


(69 19945 suior) 


1 650 000 FEET 


SHEET NUMBER 68 


z 
< 
© 
T 
o 
= 


R_12 w.| R 11 w. 


KALAMAZOO COUNTY, 


“COUNTY 


Wek 


ST JOSEPH | 


1 635 000 FEET 


En cud 


| о ат 


Ov8 9Т:Т 91225 
1995 000 S 000 1 
© ==— 
БИЛЕ 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 69 


1 655 000 FEET 


220 000 FEET 
5 000 Feet 


cooperating agencies. 


Ee 


GE 


ymu 
(Joins sheet 70) 


215000 FEET 


o 
о 
© 
am 
z 
< 
So 
= 
x= 
o 
= 
= 
> 
= 
= 
= 
o 
o 
o 
о 
N 
< 
a 
< 
5 


Scale 1:15 840 


This map i5 compiled on 


(Joins sheet 68) 


+ Е i j 
ST JOSEPH COUNTY 


= 


1 Mile 


5 000 Feet 


Scale 1:15 840 


o 
o 
o 


1⁄4 


3 000 2 000 


3⁄4 
4 000 


5 000 


KALAMAZOO COUNTY, MICHIGAN — SHEET NUMBER 70 


ш 
fre 
[rg 
o 
© 
[5] 
° 
с 
а 


‘Joins sheet 69 
— У 


i (Joins sheet 71) 


5 compiled on 


KALAMAZOO COUNTY, MICHIGAN NO. 70 


@ 2 ж 1924 000 S 


ит 


Ov8 ST:T аје25 


1 715 000 FEET 


COUNTY 


ST JOSEPH 


SHEET NUMBER 71 


А К. 10 wl R. 9 W. 


MICHIGAN 


Ë 
5 
o 
o 
o 
o 
N 
z 
= 
s 
E: 
e 


1333 000 022 


pavoipisod Ajajewrrodde әле "uwOus у ‘S2002 VOISIAID рие! put бо pul aytuipioo) 
, "загучаве 3ицезәбооз pue 39149 оцемәѕшоо pios amino jo шәш Фә] 5 n әш Aq udeidoyoyd jeuae y(61 vo pariduoo s; dew Siul 


LL "ON NV9IHOIW *“A1N002 00ZVNWV1V3 


1334000 022 


са t 


пты e Ne 


1735 000 FEET 


-HEET NUMBER 72 


MICHIGAN 


KALAMAZOO COUNTY, 


(Joins sheet 66. 


cL "ОМ NV9IHOIW *A1N003 00ZVWVTVN 


pouor]isod Ajayewixosdde axe “uwOus |! 530/02 
‘$a12ua3e Buije13000) pue 301AJ8$ UOI}EAIASUOD iOS “BUM nuy jo jwawped 


эгшрюо) 


(14 19995 surop) 


Ор8 Т:Т 91225 


COUNTY 


ST JOSEPH 


1 720 000 FEET 


1334 000 012 


000 7 


% 


